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METHOD FOR SELECTING HIGH-EXPRESSING HOST CELLS

BACKGROUND OF THE INVENTION
Field of the Invention
This invention relates to a method of selecting for high-expressing
host cells, a method of producing a protein of interest in high yields and
a method of producing eukaryotic cells having multiple copies of a sequence

encoding a protein of interest.

Description of Background and Related Art

The discovery of methods for introducing DNA into living host cells
in a functional form has provided the key to understanding many fundamental
biological processes, and has made possible the production of important
proteins and other molecules in commercially useful qguantities.

Despite the general success of such gene transfer methéds, several
common problems exist that may limit the efficiency with which a gene
encoding a desired protein can be introduced into and expressed in a host
cell. One problem is knowing when the gene has been successfully
transferred into recipient cells. A second problem is distinguishing
between those cells that contain the gene and those that have survived the
transfer procedures but do not contain the gene. A third problem is
identifying and isolating those cells that contain the gene and that are
expressing high levels of the protein encoded by the gene.

In general, the known methods for introducing genes into eukaryotic
cells tend to be highly inefficient. Of the cells in a given culture, only
a small proportion take up and express exogenously added DNA, and an even
smaller proportion stably maintain that DNA.

Identification of those cells that have incorporated a product gene
encoding a desired protein typically is achieved by introducing into the
same cells another gene, commonly referred to as a selectable gene, that
encodes a selectable marker. A selectable marker is a protein that is
necessary for the growth or survival of a host cell under the particular
culture conditions chosen, such as an enzyme that confers resistance to an
antibiotic or other drug, or an enzyme that compensates for a metabolic or
catabolic defect in the host cell. For example, selectable genes commonly
used with eukaryotic cells include the genes for aminoglycoside
phosphotransferase (APH) , hygromycin phosphotransferase (hyg),
dihydrofolate reductase (DHFR), thymidine kinase (tk), neomycin, puromycin,
glutamine synthetase, and asparagine synthetase.

The method of identifying a host celi that has incorporated one gene
on the basis of expression by the host cell of a second incorporated gene
encoding a selectable marker is referred to as cotransfectation (or
cotransfection). In that method, a gene encoding a desired polypeptide and
a selection gene typically are introduced into the host cell
simultaneously, although they may be introduced sequentially. In the case
of simultaneous cotransfectation, the gene encoding the desired polypeptide
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and the selectable gene may be present on a single DNA molecule or on
separate DNA molecules prior to being introduced into the host cells.
wigler et al., Cell, 16:777 (1979). Cells that have incorporated the gene
encoding the desired polypeptide then are identified or isolated by
culturing the cells under conditions that preferentially allow for the
growth or survival of those cells that synthesize the selectable marker
encoded by the selectable gene.

The level of expression of a gene introduced into a eukaryotic host
cell depends on multiple factors, including gene copy number, efficiency
of transcription, messenger RNA (mRNA) processing, stability, and
translation efficiency. Accordingly, high level expression of a desired
polypeptide typically will involve optimizing one or more of those factors.

For example, the level of protein production may be increased by
covalently joining the coding sequence of the gene to a "strong" promoter
or enhancer that will give high levels of transcription. Promoters and
enhancers are nucleotide sequences that interact specifically with proteins
in a host cell that are involved in transcription. Kriegler, Meth.
Enzymol., 185:512 (1990); Maniatis et al., Science, 236:1237 (1987).
Promoters are located upstream of the coding sequence of a gene and
facilitate transcription of the gene by RNA polymerase. Among the
eukaryotic promoters that have been identified as strong promoters for
high-level expression are the SV40 early promoter, adenovirus major late
promoter, mouse metallothionein-I promoter, Rous sarcoma virus long
terminal repeat, and human cytomegalovirus immediate early promoter (CMV).

Enhancers stimulate transcription from a linked promoter. Unlike
promoters, enhancers are active when placed downstream from the
transcription initiation site or at considerable distances from the
promoter, although in practice enhancers may overlap physically and
functionally with promoters. For example, all of the strong promoters
listed above also contain strong enhancers. Bendig, Genetic Engineering,
7:91 (Academic Press, 1988) .

The level of protein production also may be increased by increasing
the gene copy number in the host cell. One method for obtaining high gene
copy number is to directly introduce into the host cell multiple copies of
the gene, for example, by using a large molar excess of the product gene
relative to the selectable gene during cotransfectation. Kaufman, Meth.
Enzymol., 185:537 (1990). With this method, however, only a small
proportion of the cotransfected cells will contain the product gene at high
copy number. Furthermore, because no generally applicable, convenient
method exists for distinguishing such cells from the majority of cells that
contain fewer copies of the product gene, laborious and time-consuming
screening methods typically are required to identify the desired high-copy
number transfectants. .

Another method for obtaining high gene copy number involves cloning
the gene in a vector that is capable of replicating autonomously in the
host cell. Examples of such vectors include mammalian expression vectors
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derived from Epstein-Barr virus or bovine papilloma virus, and yeast 2-
micron plasmid vectors. Stephens & Hentschel, Biochem. J., 248:1 (1987);
Yates et al., Nature, 313:812 (1985); Beggs, Genetic Engineering, 2:175
(Academic Press, 1981).

Yet another method for obtaining high gene copy number involves gene
amplification in the host cell. Gene amplification occurs naturally in
eukaryotic cells at a relatively low frequency. Schimke, J. Biol. Chem.,
263:5989 (1988). However, gene amplification also may be induced, or at
least selected for, by exposing host cells to appropriate selective
pressure. For example, in many cases it is possible to introduce a product
gene together witﬁ an amplifiable gene into a host cell and subsequently
select for amplification of the marker gene by exposing the cotransfected
cells to sequentially increasing concentrations of a selective agent.
Typically the product gene will be coamplified with the marker gene under
such conditions.

The most widely used amplifiable gene for that purpose is a DHFR
gene, which encodes a dihydrofolate reductase enzyme. The selection agent
used in conjunction with a DHFR gene is methotrexate (Mtx). A host cell
is cotransfected with a product gene encoding a desired protein and a DHFR
gene, and transfectants are identified by first culturing the cells in
culture medium that contains Mtx. A suitable host cell when a wild-type
DHFR gene is used is the Chinese Hamster Ovary (CHO) cell line deficient
in DHFR activity, prepared and propagated as described by Urlaub & Chasin,
Proc. Nat. Acad. Sci. USA, 77:4216 (1980). The transfected cells then are
exposed to successively higher amounts of Mtx. This leads to the synthesis
of multiple copies of the DHFR gene, and concomitantly, multiple copies of

"the product gene. Schimke, J. Biol. Chem., 263:5989 (1988); Axel et al.,

U.S. Patent No. 4,399,216; Axel et al., U.S. Patent No. 4,634,665. Other
references directed to co-transfection of a gene together with a genetic
marker that allows for selection and subsequent amplification include
Kaufman in Genetic Engineering, ed. J. Setlow (Plenum Press, New York},
Vol. 9 (1987); Kaufman and Sharp, J. Mol. Biol., 159:601 (1982); Ringold
et al., J. Mol. Appl. Genet., 1:165-175 (1981); Kaufman et al., Mol. Cell
Biol., 5:1750-1759 (1985); Kaetzel and Nilson, J. Biol. Chem., 263:6244-
6251 (1988); Hung et al., Proc. Natl. Acad. Sci. USA, 83:261-264 (1986) ;
Kaufman et al., EMBO_J., 6:87-93 (1987); Johnston and Kucey, Science,
242:1551-1554 (1988); Urlaub et al., Cell, 33:405-412 (1983).

To extend the DHFR amplification method to other cell types, a mutant

DHFR gene that encodes a protein with reduced sensitivity to methotrexate
may be used in conjunction with host cells that contain normal numbers of
an endogénous wild-type DHFR gene. Simonsen and Levinson, Proc. Natl.
Acad. Sci. USA, 80:2495 (1983); Wigler et al., Proc. Natl. Acad. Sci. USA,
77:3567-3570 (1980); Haber and Schimke, Somatic Cell Genetics, 8:499-508
(1982). . ’

Alternatively, host cells may be co-transfected with the product
gene, a DHFR gene, and a dominant selectable gene, such as a neo® gene. Kim
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and Wold, Cell, 42:129 (1985); Capon et al., U.S. Pat. No. 4,965,199.
Transfectants are identified by first culturing the cells in culture medium
containing neomycin (or the related drug G418), and the transfectants so
identified then are selected for amplification of the DHFR gene and the
product gene by exposure to successively increasing amounts of Mtx.

As will be appreciated from this discussion, the selection of
recombinant host cells that express high levels of a desired protein
generally is a multi-step process. In the first step, initial
transfectants are selected that have incorporated the product gene and the
selectable gene. In subsequent steps, the initial transfectants are
subject to further selection for high-level expression of the selectable
gene and then random screening for high-level expression of the product
gene. To identify cells expressing high levels of the desired protein,
typically one must screen large numbers of transfectants. The majority of
transfectants produce less than maximal levels of the desired protein.
Further, Mtx resistance in DHFR transformants is at 1least partially
conferred by varying degrees of gene amplification. Schimke, Cell, 37:705-

713 (1984). The inadequacies of co-expression of the non-selected gene
have been reported by Wold et al., Proc. Natl. Acad. Sci. USA, 76:5684-5688
(1979) . Instability of the amplified DNA is reported by Kaufman and

Schimke, Mol. Cell Biol., 1:1069-1076 (1981); Haber and Schimke, Cell,
26:355-362 (1981); and Fedespiel et al., J., Bicl. Chem., 259:9127-9140
(1984) .

Several methods have been described for directly selecting such
recombinant host cells in a single step. One strategy involves co-
transfecting host cells with a product gene and a DHFR gene, and selecting
those cells that express high levels of DHFR by directly culturing in
medium containing a high concentration of Mtx. Many of the cells selected
in that manner also express the co-transfected product gene at high levels.
Page and Sydenham, Bio/Technoloqy, 9:64 (1991). This method for single-step
selection suffers from certain drawbacks that limit its usefulness. High-
expressing cells obtained by direct culturing in medium vcontaining a high
level of a selection agent may have poor growth and stability
characteristics, thus limiting their usefulness for long-term production
processes. Page and Snyderman, Bio/Technology, 9:64 (1991). Single-step
selection for high-level resistance to Mtx may produce cells with an
altered, Mtx-resistant DHFR enzyme, or cells that have altered Mtx
transport properties, rather than cells containing amplified genes. Haber
et al., J. Biol. Chem., 256:9501 (1981); Assaraf and Schimke, Proc. Natl.
Acad. Sci. USA, 84:7154 (1987).

Another method involves the use of polycistronic mRNA expression
vectors containing a product gene at the 5’ end of the transcribed region
and a selectable gene at the 3’ end. Because translation of the selectable
gene at the 3’ end of the polycistronic mRNA is inefficient, such vectors
exhibit preferential translation of the product gene and require high
levels of polycistronic mRNA to survive selection. Kaufman, Meth.
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Enzymol., 185:487 (1990); Kaufman, Meth. Enzymol., 185:537 (1990); Kaufman
et al., EMBO J., 6:187 (1987). Accordingly, cells expressing high levels
of the desired protein product may be obtained in a single step by
culturing the initial transfectants in medium containing a selection agent
appropriate for use with the particular selectable gene. However, the
utility of these vectors is variable because of the unpredictable influence
of the upstream product reading frame on selectable marker translation and
because the upstream reading frame sometimes becomes deleted during
methotrexate amplification (Kaufman et al., J. Mol. Biol., 159:601-621
(1982]; Levinson, Methods in Enzymology, San Diego: Academic Press, Inc.
[1990]). Later vectors incorporated an internal translation initiation site
derived from members of the picornavirus family which is positioned between
the product gene and the selectable gene (Pelletier et al., Nature, 334:320
(1988]); Jang et al., J. Virol., 63:1651 [1989]).

A third method for single-step selection involves use of a DNA
construct with a selectable gene containing an intron within which is
located a gene encoding the protein of interest. See U.S. Patent No.
5,043,270 and Abrams et al., J. Biol. Chem., 264(24): 14016-14021 (1989).
In yet another single-step selection method, host cells are co-transfected
with an intron-modified selectable gene and a gene encoding the protein of
interest. See WO 92/17566, published October 15, 1992. The intron-
modified gene is prepared by inserting into the transcribed region of a
selectable gene an intron of such length that the intron is correctly
spliced from the corresponding mRNA precursor at low efficiency, so that
the amount of selectable marker produced from the intron-modified
selectable gene is substantially less than that produced from the starting
selectable gene. These vectors help to insure the integrity of the
integrated DNA construct, but transcriptional linkage is not achieved as
selectable gene and the protein gene are driven by separate promoters.

Other mammalian expression vectors that have single transcription
units have been described. Retroviral vectors have been constructed (Cepko
et al., Cell, 37:1053-1062 {1984]) in which a cDNA is inserted between the
endogenous Moloney murine leukemia virus (M-MuLV) splice donor and splice
acceptor sites which are followed by a neomycin resistance gene. This
vector has been used to express a variety of gene products following
retroviral infection of several cell types.

With the above drawbacks in mind, it is one object of the present
invention to increase the level of homogeneity with regard to expression
levels of stable clones transfected with a product gene of interest, by
expressing a selectable marker (DHFR) and the protein of interest from a
single promoter.

It is another. ocbject to provide a method for selecting stable,
recombinant host cells that express high levels of a desired protein
product, which method is rapid and convenient to perform, and reduces the
numbers of transfected cells which need to be screened. Purthermore, it is
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an object to allow high levels of single and two unit polypeptides to be
rapidly generated from clones or pools of stable host cell transfectants.

It is an additional object to provide expression vectors which bias
for active integration events (i.e. have an increased tendency to generate
transformants wherein the DNA construct is inserted into a region of the
genome of the host cell which results in high level expression of the
product gene) and can accommodate a variety of product genes without the
need for modification.

SUMMARY OF THE_INVENTION

Accordingly, the present invention is directed to a DNA construct
(DNA molecule) alternative terminology comprising a 5’ transcriptional
initiation site and a 3’ transcriptional termination site, a selectable
gene {(preferably an amplifiable gene) and a product gene provided 3‘ to the
selectable gene, a transcriptional regulatory region regulating
transcription of both the selectable gene and the product gene, the
selectable gene positioned within an intron defined by a splice donor site
and a splice acceptor site. The splice donor site preferably comprises an

. effective splice donor sequence as herein defined and thereby regulates

expression of the product gene using the transcriptional regulatory region.

In another embodiment, the invention provides a method for producing
a product of interest comprising culturing a eukaryotic cell which has been
transfected with the DNA construct described above, so as to express the
product gene and recovering the product.

In a further embodiment, the invention provides a method for
producing eukaryotic cells having multiple copies of the product gene
comprising transfecting eukaryotic cells with the DNA construct described
above (where the selectable gene is an amplifiable gene), growing the cells
in a selective medium comprising an amplifying agent for a sufficient time
for amplification to occur, and selecting cells having multiple copies of
the product gene. Preferably transfection of the cells is achieved using
electroporation.

After transfection of the host cells, most of the transfectants fail
to exhibit the selectable phenotype characteristic of the protein encoded
by the selectable gene, but surprisingly a small proportion of the
transfectants do exhibit the selectable phenotype, and among those
transfectants, the majority are found to express high levels of the desired
product encoded by the product gene. Thus, the invention provides an
improved method for the selection of recombinant host cells expressing high
levels of a desired product, which method is useful with a wide variety of
eukaryotic host cells and avoids the problems inherent in existing cell
selection technology.
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BRIEF DESCRIPTION OF DRAWING

Figures 1A-1D illustrate schematically various DNA constructs
encompassed by the instant invention. The large arrows represent the
selectable gene and the product gene, the V formed by the dashed lines
shows the region of the precursor RNA internal to the 5’ splice donor site
(SD) and 3’ splice acceptor site (SA) that is excised from vectors that
contain a functional SD. The transcriptional regulatory region, sélectable
gene, product gene and transcriptional termination site are depicted in
Figure 1A. Figure 1B depicts the DNA constructs of Example 1. The various
splice donor sequences are depicted, i.e., wild type ras splice donor
sequence (WT ras), mutant ras splice donor sequence (MUTANT ras) and non-
functional splice donor sequence (aGT). The probes used for Northern blot
analysis in Example 1 are shown in Figure 1B. Figure 1C depicts the DNA
constructs of Example 2 and Figure 1D depicts the DNA construct of Example
3 used for expression of anti-IgE V.

Figure 2 depicts schematically the control DNA construct used in
Example 1. ‘

Figqures 3A-Q depict the nucleotide sequence (SEQ ID NO: 1) of the
DHFR/intron- (WT ras SD) -tPA expression vector of Example 1.

Figure 4 is a bar graph which shows the number of colonies that form
in selective medium after electroporation of linearized duplicate miniprep
DNA's prepared in paréllél from the three vectors shown in Figure 1B (i.e.
with wild type ras splice donor sequence [WT ras], mutant ras splice donor
sequence (MUTANT ras] and non-functional splice donor sequence [aGT]) and
from the control vector that has DHFR under control of SV40 promoter and
tPA under control of CMV promoter (see Figure 2). Cells were selected in
nucleoside free medium and counted with an automated colony counter.

Figures 5A-C are bar graphs depicting expression of tPA from stable
pools and clones generated from the vectors shown in Figure 1B. In Figure
SA greater than 100 clones from each vector transfection were mixed, plated
in 24 well plates, and assayed by tPA ELISA at "saturation". In Figure SB,
twenty clones chosen at random derived from each of 't:he vectors were
assayed by tPA ELISA at "gaturation®. In Figure 5C, the pools mentioned in
Figure 5A (except the aGT pool) were exposed to 200nM Mtx to select for
DHFR amplification and then pooled and assayed for tPA expression.

Figures 6A-P depict the nucleotide sequence (SEQ ID NO: 2) of the
DHFR/intron- (WT ras SD)-TNFr-1gG expression vector of Example 2.

Figures 7A-B are bar graphs depicting expression of TNFr-IgG using
dicistronic or control vectors (see Example 2). Vectors containing TNFr-
IgG (but otherwise identical to those described for tPA expression in
Example 1) were constructed (see Figure 1C), introduced into dpl2.CHO cells
by electroporation, pooled, and assayed for product expression before
(Figure 7A) and after (Figure 7B) being subjected to amplification in 200nM
Mtx.

Figure 8 depicts schematically the DNA construct used for expression
of the VvV, of anti-IgE in Example 3.
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Figures 9A-O depict the nucleotide sequence (SEQ ID NO: 3) of the
anti-IgE V, expression vector of Example 3.

Figures 10A-Q depict the nucleotide sequence (SEQ ID NO: 4) of the
anti-IgE V, expression vector of Example 3.

Figure 11 is a bar graph depicting anti-IgE expression in Example 3.
Heavy (Vy) and light (V,) chain expression vectors were 'constructed, co-
electroporated into CHO cells, clones were selected and assayed for
antibody expression. Additionally, pools were established and assessed
with regard to expression before and after Mtx selection at 200nM and 1uM.

DESCRIPTION OF THE_ PREFERRED EMBODIMENTS

Definitions:

The “DNA construct" disclosed herein comprises a non-naturally
occurring DNA molecule which can either be provided as an isolate or
integrated in another DNA molecule e.g. in an expression vector or the
chromosome of an eukaryotic host cell.

The term "selectable gene" as used herein refers to a DNA that
encodes a selectable marker necessary for the growth or survival of a host
cell under the particular cell culture conditions chosen. Accordingly, a
host cell that is transformed with a selectable gene will be capable of
growth or survival under certain cell culture conditions wherein a non-
transfected host cell is not capable of growth or survival. Typically, a
selectable gene will confer resistance to a drug or compensate for a
metabolic or catabolic defect in the host cell. Examples of selectable
genes are provided in the following table. See also Kaufman, Methods in
Enzymoloqy, 185: 537-566 (1990), for a review of these.

TABLE 1 )
Selectable Genes and their Selection Aqents
= ==
Selection Agent Selectable Gene
Methotrexate Dihydrofolate reductase
Cadmium Metallothionein
PALA CAD
Xyl-A-or adenosine and 2’ - Adenosine deaminase
deoxycoformycin
Adenine, azaserine, and Adenylate deaminase
coformycin
6-Azauridine, pyrazofuran ) UMP Synthetase
Mycophenolic acid IMP 5’ -dehydrogenase
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Mycophenolic acid with
limiting xanthine

Xanthine-guanine
phosphoribosyltransferase

Hypoxanthine, aminopterin,
and thymidine (HAT)

Mutant HGPRTase or mutant
thymidine kinase

5-Fluorodeoxyuridine

Thymidylate synthetase

Multiple drugs e.g.
adriamycin, vincristine or
colchicine

P-glycoprotein 170

Aphidicolin

Ribonucleotide reductase

Methionine sulfoximine

Glutamine synthetase

8-Aspartyl hydroxamate or
Albizziin

Asparagine synthetase

Canavanine

Arginosuccinate synthetase

a-Difluoromethylornithine

Ornithine decarboxylase

Compactin HMG-CoA reductase

Tunicamycin N-Acetylglucosaminyl
transferase

Borrelidin Threonyl -tRNA synthetase

Ouabain Na’K'-ATPase

The preferred selectable gene is an amplifiable gene. As used herein,
the term "amplifiable gene" refers to a gene which is amplified (i.e.
additional copies of the gene are generated which survive in

- intrachromosomal or extrachromosomal form) under certain conditions. The

amplifiable gene usually encodes an enzyme (i.e. an amplifiable marker)
which is required for growth of eukaryotic cells under those conditions.
For example, the gene may encode DHFR which is amplified when a host cell
transformed therewith is grown in Mtx. According to Kaufman, the selectable
genes in Table 1 above can also be considered amplifiable genes. An example
of a selectable gene which is generally not considered to be an amplifiable
gene is the neomycin resistance gene (Cepko et al., supra).

As used herein, “"selective medium" refers to nutrient solution used
for growing eukaryotic cells which have the selectable gene and therefore
includes a "selection agent". Commercially available media such as Ham'’'s
F10 (Sigma), Minimal Essential Medium (([MEM], Sigma), RPMI-1640 (Sigma),
and Dulbecco’'s Modified Eagle‘’s Medium ((DMEM], Sigma) are exemplary
nutrient solutions. In addition, any of the media described in Ham and
Wallace, Meth. Enz., 58:44 (1979), Barnes and Sato, Anal. Biochem., 102:255
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(1980), U.S. Patent Nos. 4,767,704; 4,657,866; 4,927,762; or 4,560,655; WO
90/03430; WO 87/00195; U.S. Patent Re. 30,985; or U.S. Patent No.
5,122,469, the disclosures of all of which are incorporated herein by
reference, may be used as culture media. Any of these media may be
supplemented as necessary with hormones and/or other growth factors (such
as insulin, transferrin, or epidermal growth factor), salts (such as sodium
chloride, calcium, magnesium, and phosphate), buffers (such as HEPES),
nucleosides (such as adenosine and thymidine), antibiotics (such as
Gentamycir™ drug), trace elements (defined as inorganic compounds usually
present at final concentrations in the micromolar range), and glucose or
an equivalent energy source. Any other necessary supplements may also be
included at appropriate concentrations that would be known to those skilled
in the art. The preferred nutrient solution comprises fetal bovine serum.

The term "selection agent" refers to a substance that interferes with
the growth or survival of a host cell that is deficient in a particular
selectable gene. Examples of selection agents are presented in Table 1
above. The selection agent preferably comprises an "amplifying agent" which
is defined for purposes herein as an agent for amplifying copies of the
amplifiable gene, such as Mtx if the amplifiable gene is DHFR. See Table
1 for examples of amplifying agents.

As used herein, the term “transcriptional initiation site" refers to
the nucleic acid in the DNA construct corresponding to the first nucleic
acid incorporated into the priméry transcript, i.e., the mRNA precursor,
which site is generally provided at, or adjacent to, the 5’ end of the DNA
construct.

The term “transcriptional termination site" refers to a sequence of
DNA, normally represented at the 3’ end of thé' DNA construct, that causes
RNA polymerase to terminate transcription.

As used herein, "transcriptional regulatory region" refers to a
region of the DNA construct that regulates transcription of the selectable
gene and the product gene. The transcriptional regulatory region normally
refers to a promoter sequence (i.e. a region of DNA involved in binding of
RNA polymerase to initiate transcription) which can be constitutive or
inducible and, optionally, an enhancer (i.e. a cis-acting DNA element,
usually from about 10-300 bp, that acts on a promoter to increase its
transcription) .

As used herein, “product gene" refers to DNA that encodes a desired
protein or polypeptide product. Any product gene that is capable of
expression in a host cell may be used, although the methods of the
invention are particularly suited for obtaining high-level expression of
a product gene that is not also a selectable or amplifiable gene.
Accordingly, the protein or polypeptide encoded by a product gene typically
will be one that is not necessary for the growth or survival of a host cell
under the particular cell culture conditions chosen. For example, product
genes suitably encode a peptide, or may encode a polypeptide sequence of
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amino acids for which the chain lenéth is sufficient to produce higher
levels of tertiary and/or quaternary structure.

Examples of bacterial polypeptides or proteins include, e.g.,
alkaline phosphatase and f-lactamase. Examples of mammalian polypeptides
or proteins include molecules such as renin; a growth hormone, including
human growth hormone, and bovine growth hormone; growéh hormone releasing
factor; parathyroid hormone; thyroid stimulating hormone; lipoproteins;
alpha-l-antitrypsin; insulin A-chain; insulin B-chain; proinsulin; follicle
stimulating hormone; calcitonin; luteinizing hormone; glucagon; clotting
factors such as factor VIIIC, factor IX, tissue factor, and von Willebrands
factor; anti-clotting factors such as Protein C; atrial natriuretic factor;
lung surfactant; a plasminogen activator, such as urokinase or human urine
or tissue-type plasminogen activator (t-PA); bombesin; thrombin;
hemopoietic growth factor; tumor necrosis factor-alpha and -beta;
enkephalinase; RANTES (regulated on activation normally T-cell expressed
and secreted); human macrophage inflammatory protein (MIP-l1-alpha); a serum
albumin such as human serum albumin; mullerian-inhibiting substance;
relaxin A-chain; relaxin B-chain; prorelaxin; mouse gonadotropin-associated
peptide; a microbial protein, such as beta-lactamase; DNase; inhibin;
activin; vascular endothelial growth factor (VEGF); receptors for hormones
or growth factors; integrin; protein A or D; rheumatoid factors; a
neurotrophic factor such as bone-derived neurotrophic factor (BDNF),
neurotrophin-3, -4, -5, or -6 (NT-3, NT-4, NT-5, or NT-6), or a nerve
growth factor such as NGF-8; platelet-derived growth factor (PDGF);

‘fibroblast growth factor such as aFGF and bFGF; epidermal growth factor

(EGF); transforming growth factor (TGF) such as TGF-alpha and TGF-beta,
including TGF-81, TGF-82, TGF-83, TGF-f4, or TGF-f5; insulin-like growth
factor-1I and -II (IGF-I and IGF-II); des(1-3)-IGF-I (brain IGF-I), insulin-
like growth factor binding proteins; CD proteins such as CD-3, CD-4, CD-8,
and CD-19; erythropoietin; osteoinductive factors; immunotoxins; a bone
morphogefxet:ic protein (BMP); an interferon such as interferon-alpha, -beta,
and -gamma; cblony stimulating factors (CSFs), e.g., M-CSF, GM-CSF, and G-
CSF; interleukins (ILs), e.g., IL-1 to IL-10; superoxide dismutase; T-cell
receptors; surface membrane proteins; decay accelerat:ihg factor; viral
antigen such as, for example, a portion of the AIDS envelope; transport
proteins; homing receptors; addressins; regulatory proteins; antibodies;
chimeric proteins such as immunoadhesins and fragments of any of the above-
listed polypeptides.

The product gene preferably does not consist of "an anti-sense
sequence for inhibiting the expression of' a gene present in the host.
Preferred proteins herein are therapeutic proteins such as TGF-8, TGF-a,
PDGF, EGF, FGF, IGF-I, DNase, plasminogen activators such as t-PA, clotting
factors such as tissue factor and factor VIII, hormones such as relaxin and
insulin, cytokines such as IFN-y, chimeric proteins such as TNF receptor
IgG immunoadhesin (TNFr-IgG) or antibodies such as anti-IgE.
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The term "intron" as used herein refers to a nucleotide sequence
present within the transcribed region of a gene or within a messenger RNA
precursor, which nucleotide sequence is capable of being excised, or
spliced, from the messenger RNA precursor by a host cell prior to
translation. Introns suitable for use in the present invention are
suitably prepared by any of several methods that are well known in the art,
such as purification from a naturally occurring nucleic acid or de novo
synthesis. The introns present in many naturally occurring eukaryotic
genes have been identified and characterized. Mount, Nuc. Acids Res.,
10:459 (1982). Artificial introns comprising functional splice sites also
have been described. Winey et al., Mol. ell Biol., 9:329 (1989);
Gatermann et al., Mol. Cell Biol., 9:1526 (1989). Introns may be obtained
from naturally occurring nucleic acids, for example, by digestion of a
naturally occurring nucleic acid with a suitable restriction endonuclease,
or by PCR cloning using primers complementary to sequences at the 5’ and
3’ ends of the intron. Alternatively, introns of defined sequence and
length may be prepared synthetically using various methods in organic
chemistry. Narang et al., Meth. Enzymol., 68:90 (1979); Caruthers et al.,
Meth. Enzymol., 154:287 (1985); Froehler et al., Nuc. Acids Res., 14:5399
(1986) .

As used herein "splice donor site" or "SD" refers to the DNA sequence
immediately surrounding the exon-intron boundary at the 5’ end of the
intron, where the "exon" comprises the nucleic acid 5’ to the intron. Many
splice donor sites have been characterized and Ohshima et al., J. Mol.
Biol., 195:247-259 (1987) provides a review of these. An "efficient splice
donor sequence" refers to a nucleic acid sequence encoding a splice donor
site wherein the efficiency of splicing of messenger RNA precursors having
the splice donor sequence is between about 80 to 99% and preferably 90 to
95% as determined by quantitative PCR. Examples of efficient splice donor
sequences include the wild type (WT) ras splice donor sequence and the
GAC:GTAAGT sequence of Example 3. Other efficient splice donor sequences
can be readily selected using the techniques for measuring the efficiency
of splicing disclosed herein.

The terms "PCR" and "polymerase chain reaction" as used herein refer
to the in vitro amplification method described in US Patent No. 4,683,195
(issued July 28, 1987). In general, the PCR method involves repeated
cycles of primer extension synthesis, using two DNA primers capable of
hybridizing preferentially to a template nucleic acid comprising the
nucleotide sequence to be amplified. The PCR method can be used to clone
specific DNA sequences from total genomic DNA, cDNA transcribed from
cellular RNA, viral or plasmid DNAs. Wang & Mark, in PCR Protocols, pp.70-
75 (Academic Press, 1990); Scharf, in PCR_Protocols, pp. 84-98; Kawasaki
& Wang, in PCR Technology, pp. 89-97 (Stockton Press, 1989). Reverse
transcription-polymerasechain reaction (RT-PCR) can be used to analyze RNA
samples containing mixtures of spliced and unspliced mRNA transcripts.
Fluorescently tagged primers designed to span the intron are used to
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amplify both spliced and unspliced targets. The resultant amplification
products are then separated by gel electrophoresis and quantitated by
measuring the fluorescent emission of the appropriate band(s). A
comparison is made to determine the amount of spliced and unspliced
transcripts present in the RNA sample.

One preferred splice donor sequence is a "“consensus splice donor
sequence". The nucleotide sequences surrounding intron splice sites, which
sequences are evolutionarily highly conserved, are referred to as
"consensus splice donor sequences”. In the mRNAs of higher eukaryotes, the
S’ splice site occurs within the consensus sequence AG:GUAAGU (wherein the
colon denotes the site of cleavage and ligation). In the mRNAs of yeast,
the S’ splice site is bounded by the consensus sequence :GUAUGU. Padgett,
et al., Ann. Rev. Biochem., 55:1119 (1986).

The expression "splice acceptor site" or "SA" refers to the sequence
immediately surrounding the intron-exon boundary at the 3’ end of the
intron, where the "exon" comprises the nucleic acid 3‘ to the intron. Many
splice acceptor sites have been characterized and Ohshima et al., J. Mol.
Biol., 195:247-259 (1987) provides a review of these. The preferred splice
acceptor site is an efficient splice acceptor site which refers to a
nucleic acid sequence encoding a splice acceptor site wherein the
efficiency of splicing of messenger RNA precursors having the splice
acceptor site is between about 80 to 99% and preferably 90 to 95% as
determined by quantitative PCR. The splice acceptor site may comprise a
consensus sequence. In the mRNAs of higher eukaryotes, the 3’ splice
acceptor site occurs within the consensus sequence (U/C),,NCAG:G. In the
mRNAs of yeast, the 3' acceptor splice site is bounded by the consensus
sequence (C/U)AG:. Padgett, et al., supra.

As used herein "culturing for sufficient time to allow amplification
to occur" refers to the act of physically culturing the eukaryotic host
cells which have been transformed with the DNA construct in cell culture
media containing the amplifying agent, until the copy number of the
amplifiable gene (and preferably also the copy number of the product gene)
in the host cells has increased relative to the transformed cells prior to

this culturing.

The term "expression" as used herein refers to transcription or
translation occurring within a host cell. The level of expression of a
product gene in a host cell may be determined on the basis of either the
amount of corresponding mRNA that is present in the cell or the amount of
the protein encoded by the product gene that is produced by the cell. For
example, mMRNA transcribed from a product gene is desirably quantitated by
northern hybridization. Sambrook, et al., Molecular Cloning: A Laboratory
Manual, pp. 7.3-7.57 (Cold Spring Harbor Laboratory Press, 1989). Protein
encoded by a product gene can be quantitated either by assaying for the
biological activity of the protein or by employing assays that are
independent of such activity, such as western blotting or radioimmunoassay
using antibodies that are capable of reacting with the protein. Sambrook,
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et al., Molecular Cloning: A Laboratory Manual, pp. 18.1-18.88 (Cold Spring

Harbor Laboratory Press, 1989).

Modes for Carrying Out the Invention

Methods and compositions are provided for enhancing the stability
and/or copy number of a transcribed sequence in order to allow for elevated
levels of a RNA sequence of interest. In general, the methods of the
present invention involve transfecting a eukaryotic host cell with an
expression vector comprising both a product gene encoding a desired
polypeptide and a selectable gene (preferably an amplifiable gene) .

Selectable genes and product genes may be obtained from genomic DNA,
cDNA transcribed from cellular RNA, or by in vitro synthesis. For example,
libraries are screened with probes (such as antibodies or oligonucleotides
of about 20-80 bases) designed to identify the selectable gene or the
product gene (or the protein(s) encoded thereby). Screening the cDNA or
genomic library with the selected probe may be conducted using standard
procedures as described in chapters 10-12 of Sambrook et al., Molecular
Cloning: A Laboratory Manual (New York: Cold Spring Harbor Laboratory
Press, 1989). An alternative means to isolate the selectable gene or
product gene is to use PCR methodology as described in section 14 of
Sambrook et al., supra.

A preferred method of practicing this invention is to use carefully
selected oligonucleotide sequences to screen cDNA libraries from various
tissues known to contain the selectable gene or product gene. The
oligonucleotide sequences selected as probes should be of sufficient length
and sufficiently unambiguous that false positives are minimized.

The oligonucleotide generally is labeled such that it can be detected
upon hybridization to DNA in the library being screened. The preferred
method of labeling is to use *P- labeled ATP with polynucleotide kinase,
as is well known in the art, to radiolabel the oligonucleotide. However,
other methods may be used to label the oligonucleotide, including, but not
limited to, biotinylationor enzyme labeling. ’

Sometimes, the DNA encoding the selectable gene and product gene is
preceded by DNA encoding a signal sequence having a specific cleavage site
at the N-terminus of the mature protein or polypeptide. In general, the
signal sequence may be a component of the expression vector, or it may be
a part of the selectable gene or product gene that is inserted into the
expression . vector. If a heterologous signal sequence is used, it
preferably is one that is recognized and processed (i.e., cleaved by a
signal peptidase) by the host cell. For yeast secretion the native signal
sequence may be substituted by, e.g., the yeast invertase leader, alpha
factor leader (including Saccharomyces and Kluyveromyces a-factor leaders,
the latter described in U.S. Pat. No. 5,010,182 issued 23 April 1991), or
acid phosphatase leader, the C. albicans glucoamylase leader (EP 362,179
published 4 April 1990), or the signal described in WO 90/13646 published
15 November 1990. In mammalian cell expression the native signal sequence
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of the protein of interest is satisfactory, although other mammalian signal
sequences may be suitable, such as signal sequences from secreted
polypeptides of the same or related species, as well as viral secretory
leaders, for example, the herpes simplex gD signal. The DNA for such
precursor region is ligated in reading frame to the selectable gene or
product gene.

As shown in Figure 1A, the selectable gene is generally provided at
the 5' end of the DNA construct and this selectable gene is followed by the
product gene. Therefore, the full length (non-spiced) message will contain
DHFR as the first open reading frame and will therefore generate DHFR
protein to allow selection of stable transfectants. The full length message
is not expected to generate appreciable amounts of the protein of interest
as the second AUG in a dicistronic message is an inefficient initiator of
translation in mammalian cells (Kozak, J. Cell Biol., 115: 887-903 [1991]).

The selectable gene is positioned within an intron. Introns are
noncoding nucleotide sequences, normally present within many eukaryotic
genes, which are removed from newly transcribed mRNA precursors in a
multiple-step process collectively referred to.as splicing. )

A single mechanism is thought to be responsible for the splicing of
mRNA precursors in mammalian, plant, and yeast cells. In general, the
process of splicing requires that the S5’ and 3' ends of the intron be
correctly cleaved and the resulting ends of the mRNA be accurately joined,
such that a mature mRNA having the proper reading frame for protein
synthesis is produced. Analysis of a variety of naturally occurring and
synthetically constructed mutant genes has shown that nucleotide changes
at many of the positions within the consensus sequences at the 5’ and 3°
splice sites have the effect of reducing or abolishing the synthesis of
mature mRNA. Sharp, Science, 235:766 (1987); Padgett, et al., Ann. Rev.

Biochem., 55:1119 (1986); Green, Ann. Rev. Genet., 20:671 (1986).
Mutational studies also have shown that RNA secondary structures involving
splicing sites can affect the efficiency of splicing. Solnick, Cell,

43:667 (1985); Konarska, et al., Cell, 42:165 (1985).

The length of the intron may also affect the efficiency of splicing.
By making deletion mutations of different sizes within the large intron of
the rabbit beta-globin gene, Wieringa, et al. determined that the minimum
intron length necessary for correct splicing is about 69 nucleotides.
Cell, 37:915 (1984). Similar studies of the intron of the adenovirus E1A
region have shown that an intron length of about 78 nucleotides allows
correct splicing to occur, but at reduced efficiency. Increasing the
length of the intron to 91 nucleotides restores normal splicing efficiency,
whereas truncating the intron to 63 nucleotides abolishes correct splicing.
Ulfendahl, et al., Nuc. Acids Res., 13:6299 (1985).

To be useful in the invention, the intron must have a length such
that splicing of the intron from the mRNA is efficient. The preparation of
introns of differing lengths is a routine matter, involving methods well
known in the art, such as de novo synthesis or in vitro deletion
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mutagenesis of an existing intron. Typically, the intron will have a length
of at least about 150 nucleotides, since introns which are shorter than
this tend to be spliced less efficiently. The upper limit for the length
of the intron can be up to 30 kB or more. However, as a general
proposition, the intron is generally less than about 10 kB in length.

The intron is modified to contain the selectable gene not normally
present within the intron using any of the various known methods for
modifying a nucleic acid in vitro. Typically, a selectable gene will be
introduced into an intron by first cleaving the intron with a restriction
endonuclease, and then covalently joining the resulting restriction
fragments. to the selectable gene in the correct orientation for host cell
expression, for example by ligation with a DNA ligase enzyme.

The DNAR construct is dicistronic, i.e. the selectable gene and
product gene are both under the transcriptional control of a single
transcriptional regulatory region. As mentioned above, the transcriptional
regulatory region comprises a promoter. Suitable promoting sequences for
use with yeast hosts include the promoters for 3-phosphoglycerate kinase
(Hitzeman et al., J. Biol. Chem., 255:2073 [1980]) or other glycolytic
enzymes (Hess et al., J. Adv. Enzyme Req., 7:149 [1968]; and Holland,
Biochemistry, 17:4900 (1978)), such as enolase, glyceraldehyde-3-phosphate
dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase,
glucose-6-phosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase,
triosephosphate isomerase, phosphoglucose isomerase, and glucockinase.

Other yeast promoters, which are inducible promoters having the
additional advantage of transcription controlled by growth conditions, are
the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid
phosphatase, degradative enzymes associated with nitrogen metabolism,
metallothionein, gl};ceraldehyde-3-phosphate dehydrogenase, and enzymes
responsible for maltose and galactose utilization. Suitable vectors and
promoters for use in yeast expression are further described in Hitzeman et
al., EP 73,657A. Yeast enhancers also are advantageously used with yeast
promoters.

Expression control sequences are known for eukaryotes. Virtually all
eukaryotic genes have an AT-rich region located approximately 25 to 30
bases upstream from the site where transcription is initiated. Another
sequence found 70 to 80 bases upstream from the start of transcription of
many genes is a CXCAAT region where X may be any nucleotide.

Product gene transcription from vectors in mammalian host cells is
controlled by promoters obtained from the genomes of viruses such as
polyoma virus, fowlpox virus (UK 2,211,504 published 5 July 1989),
adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma
virus, cytomegalovirus, a retrovirus, hepatitis-B virus and most preferably
Simian Virus 40 (SvV40), from heterologous mammalian promoters, e.g. the
actin promoter or an immunoglobulin promoter, from heat-shock promoters,
and from the promoter normally associated with the product gene, provided
such promoters are compatible with the host cell systems.
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The early and late promoters of the SV40 virus are conveniently
obtained as an SV40 restriction fragment that also contains the SV40 viral
origin of replication. Fiers et al., Nature, 273:113 (1978); Mulligan and
Berg, Science, 209:1422-1427 (1980); Pavlakis et al., Proc. Natl. Acad.
Sci, USA, 78:7398-7402 (1981). The immediate early promoter of the human

cytomegalovirus (CMV) is conveniently obtained as a HindIII E restriction
fragment. Greenaway et al., Gene, 18:355-360 (1982). A system for
expressing DNA in mammalian hosts using the bovine papilloma virus as a
vector is disclosed in U.S. 4,419,446. A modification of this system is
described in U.S. 4,601,978. See also Gray et al., Nature, 295:503-508
(1982) on expressing cDNA encoding immune interferon in monkey cells; ,
Reyes et al., Nature, 297:598-601 (1982) on expression of human §-
interferon cDNA in mouse cells under the control of a thymidine kinase
promoter from herpes simplex virus, Canaani and Berg, Proc. Natl. Acad.
Sci. USA, 79:5166-5170 (1982) on expression of the human interferon g1 gene
in cultured mouse and rabbit cells, and Gorman et al., Proc. Natl. Acad.
Sci. USA, 79:6777-6781 (1982) on expression of bacterial CAT sequences in
CV-1 monkey kidney cells, chicken embryoc fibroblasts, Chinese hamster ovary

‘cells, Hela cells, and mouse NIH-3T3 cells using the Rous sarcoma virus

long terminal repeat as a promoter.

Preferably the transcriptional regulatory region in higher eukaryotes
comprises an enhancer sequence. Enhancers are relativel}.' orientation and
position independent having been found 5‘ (Lainins et al., Proc. Natl.
Acad. Sci. USA, 78:993 [1981]) and 3‘ (Lusky et al., Mol. Cell Bio., 3:1108
[1983])) to the transcription unit, within an intron (Banerji et al., Cell,
33:729 [1983)) as well as within the coding sequence itself (Osborne et
al., Mol. Cell Bio., 4:1293 [1984)). Many enhancer sequences are now known
from mammalian genes (globin, elastase, albumin, a-fetoprotein and
insulin). Typically, however, one will use an enhancer from a eukaryotic
cell virus. Examples include the SV40 enhancer on the late side of the
replication origin (bp 100-270), the cytomegalovirus early promoter
enhancer (CMV), the polyoma enhancer on the late side of the replication
origin, and adenovirus enhancers. See also Yaniv, Nature, 297:17-18 (1982)
on enhancing elements for activation of eukaryotic promoters. The enhancer
may be spliced into the vector at a position 5 or 3‘ to the product gene,
but is preferably located at a site 5' from the promoter.

The DNA construct has a transcripticnal initiation site following the
transcriptional regulatory region and a transcriptional termination region
following the product gene (see Figure 1A). These sequences are provided
in the DNA construct using techniques which are well known in the art.

The DNA construct normally forms part of an expression vector which
may have other components such as an origin of replication (i.e., a nucleic
acid sequence that enables the vector to replicate in one or more selected
host cells) and, if desired, one or more additional selectable gene(s) .
Construction of suitable vectors containing the desired coding and control
sequences employs standard ligation techniques. 1Isolated plasmids or DNA
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fragments are cleaved, tailored, and religated in the form desired to
generate the plasmids required.

Generally, in cloning vectors the origin of replication is one that
enables the vector to replicate independently of the host chromosomal DNA,
and includes origins of replication or autonomously replicating sequences.
Such sequences are well known. The 2u plasmid origin of replication is
suitable for yeast, and various viral origins (SV40, polyoma, adenovirus,
VSV or BPV) are useful for cloning vectors in mammalian cells. Generally,
the origin of replication component is not needed for mammalian expression
vectors (the SV40 origin may typically be used only because it contains the
early promoter) .

Most expression vectors are "shuttle" vectors, i.e., they are capable
of replication in at least one class of organisms but can be transfected
into another organism for expression. For example, a vector is cloned in
E. coli and then the same vector is transfected into yeast or mammalian
cells for expression even though it is not capable of replicating
independently of the host cell chromosome.

For analysis to confirm correct segquences in plasmids constructed,
plasmids from the transformants are prepared, analyzed by restriction,
and/or sequenced by the method of Messing et al., Nucleic Acids Res., 9:309
(1981) or by the method ‘of Maxam et al., Methods in Enzymology, 65:499
(1980) .

The expression vector having the DNA construct prepared as discussed
above is transformed into a eukaryotic host cell. Suitable host cells for
cloning or expressing the vectors herein are yeast or higher eukaryote
cellé.

Eukaryot:ich miérobes such as filamentous fungi or yeast are suitable
hosts for vectors containing the product gene. Saccharomyces cerevisiae,
or common baker’s yeast, is the most commonly used among lower eukaryotic
host microorganisms. However, a number of other genera, species, and
strains are commonly available and useful herein, such as S. pombe [Beach
and Nurse, Nature, 290:140 (1981)]), Kluyveraomyces lactis [Louvencourt et
al., J. Bacteriol., 737 (1983)], yarrowia [EP 402,226], Pichia pastoris [EP
183,070), Trichoderma reesia [EP 244,234], Neurospora crassa [Case et al.,
Proc. Natl. Acad. Sci. USA, 76:5259-5263 (1979)}), and. Aspergillus hosts
such as A. nidulans [Ballance et al., Biochem. Biophys. Res. Commun.,
112:284-289 (1983); Tilburn et al., Gene, 26:205-221 (1983); Yelton et al.,
Proc. Natl. Acad. Sci. USA, 81:1470-1474 (1984)] and A. niger {Kelly and
Hynes, EMBO J., 4:475-479 (1985)].

Suitable host’ cells for the expression of the product gene are

derived from multicellular organisms. Such host cells are capable of
complex processing and glycosylation activities. 1In principle, any higher
eukaryotic cell culture is workable, whether from vertebrate or
invertebrate culture. Examples of invertebrate cells include plant and
insect cells. Numerous baculoviral strains and variants and corresponding
permissive insect host cells from hosts such as Spodoptera frugiperda
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(caterpillar), Aedes aegypti (mosquito), Aedes albopictus (mosquito),
Drosphila melanogaster (fruitfly), and Bombyx mori host cells have been
identified. See, e.g., Luckow et al., Bjio/Technoloqy, 6:47-55 (1988);
Miller et al., in Genetic Engineering, Setlow, J.K. et al., eds., Vol. 8
(Plenum Publishing, 1986), pp. 277-279; and Maeda et al., Nature, 315:592-
594 (1985). A variety of such viral strains are publicly available, e.qg.,
the L-1 variant of Autographa californica NPV and the Bm-5 strain of Bombyx
mori NPV, and such viruses may be used as the virus herein according to the
present invention, particularly for transfection of Spodoptera frugiperda
cells.

Plant cell cultures of cotton, corn, potato, soybean, petunia,
tomato, and tobacco can be utilized as hosts. Typically, plant cells are
transfected by incubation with certain strains of the bacterium
Agrobacterium tumefaciens, which has been previously manipulated to contain
the product gene. During incubation of the plant cell culture with A.
tumefaciens, the product gene is transferred to t:hé plant cell host such
that it is transfected, and will, under appropriate conditions, express the
product gene. In addition, regulatory and signal sequences compatible with
plant cells are available, such as the nopaline synthase promoter and
polyadenylation signal sequences. Depicker et al., J. Mol. Appl. Gen.,
1:561 (1982). 1In addition, DNA segments isolated from the upstream region
of the T-DNA 780 gene are capable of activating or increasing transcription
levels of plant-expressible genes in recombinant DNA-containing plant
tissue. EP 321,196 published 21 June 19889.

However, interest has been greatest in vertebrate cells, and
propagation of vertebrate cells in culture (tissue culture) has become a
routine procedure in recent years [Tissue Culture, Academic Press, Kruse
and Patterson, editors (1973)). Examples of useful mammalian host cell
lines are monkey kidney CV1 1line transformed by SV40 (COS-7, ATCC CRL
1651) ; human embryonic kidney line (293 or 293 cells subcloned for growth
in suspension culture, Graham et al., J. Gen Virol., 36:59 [1977)); baby
hamster kidney cells (BHK, ATCC CCL 10); Chinese hamster ovary cells/-DHFR
(CHO, Urlaub and Chasin, Proc. Natl. Acad. Sci. USA, 77:4216 ([1980]);
dp12.CHO cells (EP 307,247 published 15 March 1989); mouse sertoli cells
(TM4, Mather, Biol. Reprod., 23:243-251 ([1980]); monkey kidney cells (CVi
ATCC CCL 70); African green monkey kidney cells (VERO-76, ATCC CRL-1587);
human cervical carcinoma cells (HELA, ATCC CCL 2); canine kidney cells
(MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL 1442); human
lung cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); mouse
mammary tumor (MMT 060562, ATCC CCLS51); TRI cells (Mather et al., Annals
N.Y. Acad. Sci., 383:44-68 [1982)); MRC 5 cells; FS4 cells; and a human

hepatoma line (Hep G2).

Host cells are transformed with the above-described expression or
cloning vectors of this invention and cultured in conventional nutrient
media modified as appropriate for inducing promoters, selecting
transformants, or amplifying the genes encoding the desired sequences.
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Infection with Agrobacterium tumefaciens is used for transformation
of certain plant cells, as described by Shaw et al., Gene, 23:315 (1983)
and WO 89/05859 published 29 June 1989. For mammalian cells without such

cell walls, the calcium phosphate precipitation method of Graham and van
der Eb, Virology, 52:456-457 (1978) may be used. General aspects of
mammalian cell host system transformations have been described by Axel in
U.S. 4,399,216 issued 16 August 1983. Transformations into yeast are
typically carried out according to the method of Van Solingen et al., J.
Bact., 130:946 (1977) and Hsiao et al., Proc. Natl. Acad. Sci. (USA),
76:3829 (1979). However, other methods for introducing DNA into cells such
as by nuclear injection or by protoplast fusion may also be used.

In the preferred embodiment the DNA is introduced into the host cells
using electroporation. See Andreason, J. Tiss. Cult. Meth., 15:56-62
(1993), for a review of electroporation techniques useful for ‘practicing
the instantly claimed invention. It was discovered that electroporation
techniques for introducing the DNA construct into the host cells were
preferable over calcium phosphate precipitation techniques insofar as the
latter could cause the DNA to break up and forming concantemers.

The mammalian host cells used to express the product gene herein
may be cultured in a variety of media as discussed in the definitions
section above. The media contains the selection agent used for selecting
transformed host cells which have taken up the DNA construct (either as an
intra- or extra-chromosomal éleme.nt) . To achieve selection of the
transformed eukaryotic cells, the host cells may be grown in cell culture
plates and individual colonies expressing the selectable gene (and thus the
product gene} can be isclated and grown in growth medium until the
nutrients are depleted. The host cells are then analyzed for transcription
and/or transformation as discussed below. The culture conditions, such as
temperature, pH, and the like, are those previously used with the host cell
selected for expression, and will be apparent to the ordinarily skilled
artisan. '

Gene amplification and/or expression may be measured in a sample
directly, for example, by conventional Southern blotting, Northern blotting
to quantitate the transcription of mRNA (Thomas, Proc. Natl. Acad. Sci.
USA, 77:5201-5205 {1980]}), dot blotting (DNA analysis), or in situ
hybridization, using an appropriately labeled probe, based on the sequences
provided herein. Various labels may be employed, most commonly
radioisotopes, particularly *?p. However, other techniques may also be
employed, such as using biotin-modified nucleotides for introduction into
a polynucleotide. The biotin then serves as the site for binding to avidin
or antibodies, which may be labeled with a wide variety of labels, such as
radionuclides, fluorescens, enzymes, or the like. Alternatively,
antibodies may be employed that can recognize specific duplexes, including
DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes or DNA-protein
duplexes. The antibodies in turn may be labeled and the assay may be
carried out where the duplex is bound to a surface, so that upon the
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formation of duplex on the surface, the presence of antibody bound to the
duplex can be detected.

Gene expression, alternatively, may be measured by immunoclogical
methods, such as immunohistochemical staining of tissue sections and assay
of cell culture or body fluids, to quantitate directly the expression of
gene product. With immunohistochemical staining techniques, a cell sample
is prepared, typically by dehydration and fixation, followed by reaction
with labeled antibodies specific for the gene product coupled, where the
labels are wusually visually detectable, such as enzymétic labels,
fluorescent labels, luminescent labels, and the 1like. A particularly
sensitive staining technique suitable for use in the present invention is
described by Hsu et al., Am._ J. Clin. Path., 75:734-738 (1980).

In the preferred embodiment, the mRNA is analyzed by quantiﬁat:ive PCR
(to determine the efficiency of splicing) and protein expression is
measured using ELISA as described in Example 1 herein.

The product of interest preferably is recovered from the culture
medium as a secreted polypeptide, although it also may be recovered from
host cell lysates when directly expressed without a secretory signal. When
the product gene is expressed in a recombinant cell other than one of human
origin, the product of interest is completely free of proteins or
polypeptides of human origin. However, it is necessary to purify the
product of interest from recombinant cell proteins or polypeptides to
obtain preparations that are substantially homogeneous as to the product
of interest. As a first step, the culture medium or lysate is centrifuged
to remove particulate cell debris. The product of interest thereafter is
purified from contaminant soluble proteins and polypeptides, for example,
by fractionation on immunocaffinity or ion-exchange columns; ethanol
precipitation; reverse phase HPLC; chromatography on silica or on a cation
exchange resin such as DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate
precipitation; gel electrophoresis using, for example, Sephadex G-75;
chromatography on plasminogen columns to bind the product of interest and
protein A Sepharose columns to remove contaminants such as 1gG.

The following examples are offered by way of illustration only and
are not intended to limit the invention in any manner. All patent and
literature references cited herein are expressly incorporated by reference.

EXAMPLE 1
tPA production using the dicistronic expression vectors

It was sought to increase the level of homogeneity with regard to
expression levels of stable clones by expressing a selectable marker (such
as DHFR) and the protein of interest from a single promoter. These vectors
divert most of the transcript to product expression while linking it at a
fixed ratio to DHFR expression via differential splicing.

Veétors were constructed which were derived from the vector pRK (Suva
et al., Science, 237:893-896 [1987)) which contains an intron between the
cytomegalovirus immediate early promoter (CMV) and the cDNA that encodes
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the polypeptide of interest. The intron of pRK is 139 nucleotides in
length, has a splice donor site derived from cytomegalovirus immediate
early gene (CMVIE), and a splice acceptor site from an IgG heavy chain.
variable region (V,) gene (Eaton et al., Biochem., 25:8343 [1986)).

DHFR/intron vectors were constructed by inserting an EcoRV linker
into the BSTX1l site present in the intron of pRK7. An 830 base-pair
fragment containing a mouse DHFR coding fragment was inserted to obtain
DHFR intron expression vectors which differ only in the sequence that
comprises the splice donor site. Those sequences were altered by
overlapping PCR mutagenesis to obtain sequences that match splice donor
sites found between exons 3 and 4 of normal and mutant Ras genes. PCR was
also used to destroy the splice donor site.

A mouse DHFR cDNA fragment (Simonsen et al., Proc. Natl. Acad. Sci.
USA, 80:2495-2499 [1983])) was inserted into the intron of this vector 59
nucleotides downstream of the splice donor site. The splice donor site of
this vector was altered by mutagenesis to change the ratio of spliced to
non-spliced message in transfected cells. It has previously been shown
that a single nucleotide change (G to A) converted a relatively efficient
splice donor site found in the normal ras gene into .an inefficient splice
site (Cohen et al., Nature, 334:119-124 [1988]). This effect has been
demonstrated in the context of the ras gene and confirmed when these
sequences were transferred to human growth hormone constructs (Cohen et
al., Cell, 58:461-472 [1989])). Additionally, a non functional S’ splice
site (GT to CA) was constructed as a control (.GT). A polylinker was
inserted 35 nucleotides downstream of the 3’ splice site to accept the cDNA
of interest. A vector containing tPA (Pennica et al., Nature, 301:214-221
[1983)) was linearized downstream of the polyadenylation site before it was
introduced into CHO cells (Potter et al., Proc. Nat)l. Acad. Sci. usa,
81:7161 (1984]).

Plasmid DNA‘s that contained DHFR/intron, tPA and (a) wild type ras
(WT ras), i.e. Figure 3 (SEQ ID NO: 1), (b) mutant ras, or (c) non-
functional splice donor site (sGT) were introduced into CHO DHFR minus
cells by electroporation. The intron vectors were each linearized

downstream of the polyadenylation site by restriction endonuclease
treatment. The control vector was linearized downstream of the second
polyadenylation site. The DNA’'s were ethanol precipitated after
phenol/chloroform extraction and were resuspended in 20ul 1/10 Tris EDTA.
Then, 10ug of DNA was incubated with 10’ CHO.dpl2 cells (EP 307,247
published 15 March 1989) in 1 ml of PBS on ice for 10 min. before
electroporationat 400 volts and.330uf using a BRL Cell Porator.

Cells were returned to ice for 10 min. before being plated into non-
selective medium. After 24 hours cells were fed nucleoside-free medium to
select for stable DHFR+ clones which were pooled. The pooled DHFR+ clones
were lysed and mRNA’'s were prepared.

To prepare the mRNA, RNA was extracted from 5 x 10’ cells which were
grown from pools of more than 200 clones derived from the stable
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transfection of the three vectors, the essential construction of which is
shown in Figure 1B and from non-transfected CHO cells. RNA was purified
over o0ligo-DT cellulase (Collaborative Biomedical Products). 10pg of mRNA
was then subjected to Northern blotting which involved running the mRNA on
a 1.2% agarose, 6.6% formaldehyde gel, and transferring it to a nylon
filter (Stratagene Duralon-UV membrane), prehybridized, probed and washed
according to the manufacturer’s instructions.

The filter was probed sequentially using probes (shown in Figure 1B)
that would detect (a) the full length message, (b) both full length and
spliced message, or (c) beta actin. Probing with the long probe showed
that the vector that contains the efficient splice donor site (i.e. WT ras)
generates predominately a mRNA of the size predicted for the spliced
product while the other two vectors gave rise primarily to a mRNA that
corresponds in size to non-spliced message. The DHFR probe detected only
full length message and demonstrated that the WT ras splice donor derived
vector generates very little full length message with which to confer a
DHFR positive phenotype.

Figure 4 shows the number of DHFR positive colonies obtained after
duplicate electroporations with the three intron vectors described above
and from a conventional vector that has a CMV promoter driving tPA and a
SV40 promoter driving DHFR (see Figure 2). The increase in colony number
parallels the increase in full length message that accumulates with the
modification of the splice donor sites. The conventional vector
efficiently generates colonies and does not vary significantly from the sGT
construct.

The level of tPA expression was determined by seeding cells in 1 ml
of F12:DMEM (S0:50, with 5% FBS) in 24 well dishes to near confluency.
Growth of the cells continued until the media was exhausted. Media was
then assayed by ELISA for tPA production. Briefly, anti-tPA antibody was
coated onto the wells of an ELISA microtiter plate, media samples were
added to the wells followed by washing. Binding of the antigen (tPA) was
then gquantified using horse radish peroxidase (HRPO) 1labelled anti-tPA
antibody.

Figure 5A depicts the titers of secreted tPA protein after pooling
the clones of each group shown in Figure 4. While the number of colonies
increased with a weakening of splice donor function, the inverse was seen
with respect to tPA expression. The expression levels are consistent with
the RNA products that are observed; as more of the dicistronic message is
spliced an increased amount of message will contain tPA as the first open
reading frame resulting in increased tPA expression. A mutation of GT to
CA in the splice donor site results in an abundance of DHFR positive
colonies which express undetectable levels of tPA, possibly resulting from
inefficient utilization of the second AUG. Importantly, Figure S5A also
shows that expression levels obtained from one of the dicistronic vectors
(with WT ras SD) was about threefold higher than that obtained with the
control vector containing a CMV promoter/enhancer driving tPA, ' SV40
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controlling the expression of tPA and DHFR.

Additionally, the homogeneity of expression in the pools was
investigated. Figure 5B shows that all 20 clones generated by the WT ras
splice donor site derived dicistronic vectors express detectable levels of
tPA while only 4 of 20 clones generated by the control vector express tPA.
None of the clones transfected with the non-splicing (sGT) vector expressed
tPA levels detectable by ELISA. ' This finding is consistent with previous
observations that relatively few clones generated by conventional vectors
make useful levels of protein.

Expression of tPA was increased following methotrexate amplification
of pools. Figure 5C shows that 2 of the dicistronic vector derived pools
(i.e. with WT ras and MUTANT ras SD sites) increased in expression markedly
(8.4 and 7.7 fold), while the pool generated by the conventional vector
increased only slightly (2.8 fold) when each was subjected to 200 nM Mtx.
An overall increase of 9 fold was obtained using the best dicistronic (WT
ras SD) versus the conventional vector following amplification. Growth of
the highest expressing amplified pool in nutrient rich production medium
yielded titers of 4.2 ug/ml tPA.

It was shown that manipulation of the splice donor sequence alters
the ratio of spliced to full length message and the number of coclonies that
form in selective medium. It was also shown that dicistronic expression
vectors generate clones that express high levels of recombinant proteins.
Surprisingly, it was possible to isolate high expressors which had the
efficient WT ras splice donor site by selection for DHFR' cells despite the
efficiency with which the DHFR gene was spliced from the RNA precursors
formed in these cells.

EXAMPLE 2
TNFr-1qgG production using the dicistronic expression vectors

To prove the general applicability of this approach, a second product
was evaluated in the dicistronic vector system containing, as the DNA of
interest, an immunoadhesin (TNFr-1IgG) capable of binding tumor necrosis
factor (TNF) (Ashkenazi et al., Proc. Natl. Acad. Sci. USA, 88:10535-10539
[{1991]). The experiments described in Example 1 above were essentially
repeated except that the product gene encoded the immunoadhesin TNFr-1gG.
Plasmid DNA's that contained a TNFr-IgG cDNA and (a) WT ras, i.e. Figure
6 (SEQ ID NO: 2), (b) mutant ras or (c) nonfunctional splice donor site
(AGT) were introduced into the dpl2.CHO cells as discussed for Example 1.
See Figure 1C for an illustration of the DNA constructs.

It was discovered that the number of DHFR positive colonies generated
by three of these vectors was similar to that seen with the tPA constructs.
Expression of TNFr-IgG also paralleled that seen with the tPA constructs
(Figure 7A). Amplification of pools from two of the constructs showed a
marked increase in expression of immunoadhesin (9.6 and 6.8 fold) (Figure
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7B). The best of these amplified pools expressed 9.5 ug/ml when grown in
nutrient rich production medium.

‘ Thus, it was again shown that dicistronic expression vectors generate
clones that express high levels of recombinant proteins. Furthermore,
contrary to expectations, it was discovered that isolation of high product
expressing host DHFR' cells was possible using an efficient splice donor
site (i.e. the WT ras splice donor site).

EXAMPLE 3
Antibody production using a dicistronic expression vector

The usefulness of this system for antibody expression was evaluated
by testing production of an antibody directed against IgE (Presta et al.,
Journal of Immunoloqy, 151:2623-2632 [1993])). Further, the flexibility of
the system with regard to transcription initiation was tested by replacing
the CMV promoter/enhancer present in the previous vectors with the
promoter/ enhancer derived from the early region of SV40 virus (Griffin,
B., Structure and Genomic Organization of SV40 and Polyoma Virus, In J.
Tooze [Ed) DNA Tumor Viruses, Cold Spring Harbor Laboratory, Cold Spring
Harbor, New York). The heavy chain of the antibody was inserted downstream
of DHFR as described in the earlier tPA and TNFr-IgG constructs.

‘Additionally, a new splice donor site sequence (GAC:GTAAGT) was engineered

into the vector which matches the consensus splice donor site more closely
than did the splice donor sites present in the vectors tested in Examples
1 and 2. The resultant expression vector is shown in Figures 1D and 9.

It was discovered that this vector produced fewer colonies than the
vectors previously tested, and produced predominantly a spliced RNA
product. A second vector was constructed to have the light chain of the
antibody under control of the SV40 promoter/enhancer and poly-A and the
hygromycin B resistance gene under control of the CMV promoter/enhancer and
SV40 poly-A. These vectors were linearized at unique Hpal sites downstream
of the poly-A signal, mixed at a ratio of light chain vector to heavy chain
vector of 10:3 and electroporated into CHO cells uéing an optimized
protocol (as discussed in Examples 1 and 2).

Figure 11 shows the levels of antibody expressed by clones and pools
after selection in hygromycin B followed by selection for DHFR expression.
All 20 of the clones analyzed expressed high levels of antibody when grown
in rich medium and varied from one another by only a factor of four. A
pool of antibody producing clones was generated and assayed shortly after
it was established. That pool was grown continuously for 6 weeks without
a significant decrease in productivity demonstrating that its stability was
sufficient to generate gram quantities of protein from its large scale
culture.

The pool was subjected to methotrexate amplificationat 200nM and 1uM
and achieved a greater than 2 fold increase in antibody titer. The 1uM Mtx
resistant pool achieved a titer of 41 mg/L when grown under optimal
conditions in suspension culture.

-25-



WO 96/04391 PCT/US95/09576

10

1S

20

25

30

35

40

45

The structure of the expressed antibody was examined. Proteins
expressed by the 200nM methotrexate resistant pool and by a well
characterized expression clone generated by conventional vectors (Presta
et al. [1993), supra) were metabolically labeled with S’ cysteine and
methionine. In particular, confluent 35mm plates of cells were
metabolically labeled with 50uCi each S-35 methionine and S-35 cysteine
(Amersham) in serum free cysteine and methionine free F12:DMEM. After one
hour, nutrient rich production media was added and labeled proteins were
allowed to “chase' into the medium for six more hours. Proteins were run
on a 12% SDS/PAGE gel (NOVEX) non-reduced or following reduction with B-
mercaptoethanol. Dried gels were exposed to film for 16 hours. CHO
control cells were also labeled. .

The majority of the antibody protein is secreted with a molecular
weight of about 155 kilodaltons, consistent with a properly disulfide-
linked antibody molecule with 2 light and 2 heavy chains. Upon reduction
the molecular weight shifts to 2 approximately equally abundant proteins
of 22.5 and 55 kilcdaltons. The protein generated from the pool is
indistinguishable from the antibody produced by the well characterized
expression clone, with no apparent increase of free heavy or light chain
exbressed by the pool.

CONCLUSION
The efficient expression system described herein utilizes vectors
consisting of promoter/enhancer elements followed by an intron containing
the selectable marker coding sequence, followed by the cDNA of interest and
a polyadenylation signal.

Several splice donor site sequences were tested for their effect on
colony number and expression of the cDNA of interest. A non-functional
splice donor site, splice donor sites found.in an intron between exons 3
and 4 of mutant (mutant ras) and normal (WT ras) forms of the Harvey Ras
gene and another efficient SD site (see Example 3) were used. The vectors
were designed to direct expression of dicistronic primary transcripts.

" Within a transfected cell some of the transcripts remain full length while

the remainder are spliced to excise the DHFR coding sequence. When the
splice donor site is weakened or destroyed an increase in colony number
is observed.

Expression levels show the inverse pattern, with the most efficient
splice donor sites generating the highest levels of tPA, TNFr immunocadhesin
or anti-IgE V,.

The homogeneity of expression of clones generated by the ras splice
donor site intron DHFR vectors was compared to clones generated from a
conventional vector with a separate promoter/enhancer and polyadenylation
signal for each DHFR and tPA. The DHFR intron vector gives rise to
colonies that are much more homogeneous with regard to expression than
those generated by the conventional vector. Non-expressing clones derived
from the conventional vector may be the result of breaks in the tPA or
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TNFr-IgG domain of the plasmid during integration into the genome or the
result of methylation of promoter elements (Busslinger et al., Cell,
34:197-206 ([1983]; Watt et al., Genes and Development, 2:1136-1143 [1988])
driving tPA or TNFr-IgG expression. Promoter silencing by methylation or
breaks in the DHFR-intron vectors would very likely render them incapable
of conferring a DHFR positive phenotype.

It was found that pools generated by the DHFR-intron vectors could
be amplified in methotrexate and would increase in expression by a factor
of 8.4 (tPA), or 9.8 (TNFr-IgG). Pools from conventional vectors increased
by only 2.8 and 3.0 fold for tPA and TNFr-1gG when amplified similarly.
Amplified pools resulted in 9 fold higher tPA levels and 15 fold higher
TNFr-IgG levels when compared to the conventional vector amplified pools.

Without being limited to any theory, the increase in expression of
methotrexate resistant pools derived from the dicistronic vectors is likely
due to the transcriptional linkage of DHFR and the product; when cells are
selected for increased DHFR expression they consistently over-express
product. Conventional approaches lack selectable marker and <¢DNA
expression linkage and therefore methotrexate amplification often generates
DHFR overexpression without the concomitant increase in product expression.

A further increase of 4 and 6.3 fold in expression were obtained when
amplified tPA and TNFr-IgG pools were transferred from the media used for
the selections and amplifications to a nutrient rich production medium.

In Example 3, the expression vector had a splice donor site that more
closely matches the consensus splice donor sequence and had the heavy chain
of a humanized anti-IgE antibody inserted downstream. This vector was
linearized and co-electroporated with a second linearized vector that
expresses the hygromycin resistance gene and the 1light chain of the
antibody each under the control of its own promoter/enhancer and poly-A
signals. An excess of light chain expression vector over the heavy chain
dicistronic expression vector was used to bias in favor of light chain
expression. Clones and a pool were generated after hygromycin B and DHFR
selections. The clones were found to express relatively consistent, high
levels of antibody, as did the pool. The 1uM pool achieved a titer of
41mg/L when grown under optimal conditions in suspension culture.

The anti-IgE antibody was assessed by metabolic labeling followed by
SDS/PAGE under reducing and non reducing conditions and found to be
indistinguishable from the protein expressed by a highly characterized
clonal cell line. Of particular importance is the finding that no free
light chain is observed in the pool relative to the clone.

A stable expression system for CHO.cells has been developed that
produces high levels of recombinant proteins rapidly and with less effort
than that required by other expression systems. The vector system
generates stable clones that express consistently high levels thereby
reducing the number of clones that must be screened to obtain a highly
productive clonal line. Alternatively, pools have been used to
conveniently generate moderate to high levels of protein. This approach
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may be particularly useful when a number of relaﬁed proteins are to be
expressed and compared.

Without being limited to this theory, it is possible the vectors that
have very efficient splice donor sites generate very productive clones
because so little transcript remains non spliced that only integration
events that lead to the generation of high levels of RNA produce encugh
DHFR protein to give rise to colonies in selective medium. The high level
of spliced message from such clones is then translated into abundant
amounts of the protein of interest. Pools of clones made concurrently by
introducing conventional vectors expressed lower levels of protein, and
were unstable with regard to long term expression, and expression could not
be appreciably increased when the cells were subjected to methotrexate
amplification.

The system developed herein is versatile in that it allows high
levels of single and multiple subunit polypeptides to be rapidly generated
from clones or pools of stable transfectants. This expression system
combines the advantages of transient expression syétems (rapid and labor
non intensive generation of research amounts of protein) with the
concurrent development of highly productive stable production cell lines.
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(v) COMPUTER READABLE FORM:
20 (A) MEDIUM TYPE: 5.25 inch, 360 Kb floppy disk
(B) COMPUTER: IEM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: patin (Genentech)

25 (vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER:
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(C) CLASSIFICATION:

30 (vii) PRIOR APPLICATION DATA:
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(ix) TELECOMMUNICATION INFORMATION:
40 (A) TELEPHONE: 415/225-1994
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(2) INFORMATION FOR SEQ ID NO:1:

45 .
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7360 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
S0 (D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:
55 TTCGAGCTCG CCCGACATTG ATTATTGACT AGTTATTAAT AGTAATCAAT 50
TACGGGGTCA TTAGTTCATA GCCCATATAT GGAGTTCCGC GTTACATAAC 100
60
TTACGGTAAA TGGCCCGCCT GGCTGACCGC CCAACGACCC CCGCCCATTG 150
ACGTCAATAA TGACGTATGT TCCCATAGTA ACGCCAATAG GGACTTTCCA 200

65
TTGACGTCAA TGGGTGGAGT ATTTACGGTA AACTGCCCAC TTGGCAGTAC 250
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ATCAAGTGTA TCATATGCCA AGTACGCCCC CTATTGACGT CAATGACGGT 300
AAATGGCCCG CCTGGCATTA TGCCCAGTAC ATGACCTTAT GGGACTTTCC 350
TACTTGGCAG TACATCTACG TATTAGTCAT CGCTATTACC ATGGTGATGC 400
10 GGTTTTGGCA GTACATCAAT GGGCGTGGAT AGCGGTTTGA CTCACGGGGA 450

TTTCCARGTC TCCACCCCAT TGACGTCAAT GGGAGTTTGT TTTGGCACCA S00
15

AAATCAACGG GACTTTCCAA AATGTCGTAA CAACTCCGCC CCATTGACGC 550

ARATGGGCGG TAGGCGTGTA CGGTGGGAGG TCTATATAAG CAGAGCTCGT 600
20

TTAGTGAACC GTCAGATCGC CTGGAGACGC CATCCACGCT GTTTTGACCT 650
25 CCATAGAAGA CACCGGGACC GATCCAGCCT CCGCGGCCGG GAACGGTGCA 700

TTGGAACGCG GATTCCCCGT GCCAAGAGTG CTGTARGTAC CGCCTATAGA 750
30

GCGATAAGAG GATTTTATCC CCGCTGCCAT CATGGTTCGA CCATTGAACT 800

GCATCGTCGC CGTGTCCCAA AATATGGGGA TTGGCAAGAA CGGAGACCTA BSO
35

CCCTGCCCTC CGCTCAGGAA CGCGTTCAAG TACTTCCAAA GAATGACCAC 900
40 AACCTCTTCA GTGGAAGGTA AACAGAATCT GGTGATTATG GGTAGGAAAA 950

CCTGGTTCTC CATTCCTGAG AAGAATCGAC CTTTARAGGA CAGAATTAAT 1000
45

ATAGTTCTCA GTAGAGAACT CAAAGAACCA CCACGAGGAG CTCATTTTCT 1050

TGCCAARAGT TTGGATGATG CCTTAAGACT TATTGAACAA CCGGAATTGG 1100
S0

CAAGTAAAGT AGACATGGTT TGGATAGTCG GAGGCAGTTC TGTTTACCAG 1150
55 GAAGCCATGA ATCAARCCAGG CCACCTTAGA CTCTTTGTGA CAAGGATCAT 1200

GCAGGAATTT GAAAGTGACA CGTTTTTCCC AGAAATTGAT TTGGGGAAAT 1250
60

ATAAACCTCT CCCAGAATAC CCAGGCGTCC TCTCTGAGGT CCAGGAGGAA 1300

AAAGGCATCA AGTATARGTT TGAAGTCTAC GAGAAGAAAG ACTAACAGGA 1350

65
AGATGCTTTC AAGTTCTCTG CTCCCCTCCT AAAGCTATGC ATTTTTATAA 1400
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GACCATGGGA CTTTTGCTGG CTTTAGACCC CCTTGGCTTC GTTAGAACGC 1450
GGCTACAATT AATACATAAC CTTATGTATC ATACACATAG ATTTAGGTGA 1500
CACTATAGAA TAACATCCAC TTTGCCTTTC TCTCCACAGG TGTCACTCCA 1550
10  GGTCAACTGC ACCTCGGTTC TAAGCTTGGG CTGCAGGTCG CCGTGAATTT 1600

AAGGGACGCT GTGAAGCAAT CATGGATGCA ATGAAGAGAG GGCTCTGCTG 1650
15

TGTGCTGCTG CTGTGTGGAG CAGTCTTCGT TTCGCCCAGC CAGGARATCC 1700

ATGCCCGATT CAGAAGAGGA GCCAGATCTT ACCAAGTGAT CTGCAGAGAT 1750
20

GAAAARACGC AGATGATATA CCAGCAACAT CAGTCATGGC TGCGCCCTGT 1800
25  GCTCAGAAGC AACCGGGTGG AATATTGCTG GTGCAACAGT GGCAGGGCAC 1850

AGTGCCACTC AGTGCCTGTC AAAAGTTGCA GCGAGCCAAG GTGTTTCAAC 1900
30

GGGGGCACCT GCCAGCAGGC CCTGTACTTC TCAGATTTCG TGTGCCAGTG 1950

CCCCGAAGGA TTTGCTGGGA AGTGCTGTGA AATAGATACC AGGGCCACGT 2000
35

GCTACGAGGA CCAGGGCATC AGCTACAGGG GCACGTGGAG CACAGCGGAG 2050

40  AGTGGCGCCG AGTGCACCAA CTGGAACAGC AGCGCGTTGG CCCAGAAGCC 2100
CTACAGCGGG CGGAGGCCAG ACGCCATCAG GCTGGGCCTG GGGAACCACA 2150

45
ACTACTGCAG AAACCCAGAT CGAGACTCAA AGCCCTGGTG CTACGTCTTT 2200
AAGGCGGGGA AGTACAGCTC AGAGTTCTGC AGCACCCCTG CCTGCTCTGA 2250

50
GGGAAACAGT GACTGCTACT TTGGGAATGG GTCAGCCTAC CGTGGCACGC 2300
§5  ACAGCCTCAC CGAGTCGGGT GCCTCCTGCC TCCCGTGGAA TTCCATGATC 2350
CTGATAGGCA AGGTTTACAC AGCACAGAAC CCCAGTGCCC AGGCACTGGG 2400

60 ‘

CCTGGGCARA CATAATTACT GCCGGAATCC TGATGGGGAT GCCAAGCCCT 2450
GGTGCCACGT GCTGAAGAAC CGCAGGCTGA CGTGGGAGTA CTGTGATGTG 2500

65
CCCTCCTGCT CCACCTGCGG CCTGAGACAG TACAGCCAGC CTCAGTTTCG 2550
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CATCAAAGGA GGGCTCTTCG CCGACATCGC CTCCCACCCC TGGCAGGCTG 2600
CCATCTTTGC CAAGCACAGG AGGTCGCCCG GAGAGCGGTT CCTGTGCGGG 2650
GGCATAC'i‘CA TCAGCTCCTG CTGGATTCTC TCTGCCGCCC ACTGCTTCCA 2700
10 GGAGAGGTTT CCGCCCCACC ACCTGACGGT GATCTTGGGC AGAACATACC 2750

GGGTGGTCCC TGGCGAGGAG GAGCAGAART TTGAAGTCGA AAAATACATT 2800
15

GTCCATAARGG AATTCGATGA TGACACTTAC GACAATGACA TTGCGCTGCT 2850

GCAGCTGAAA TCGGATTCGT CCCGCTGTGC CCAGGAGAGC AGCGTGGTCC 2900
20

GCACTGTGTG CCTTCCCCCG GCGGACCTGC AGCTGCCGGA CTGGACGGAG 2950
25 TGTGAGCTCT CCGGCTACGG CAAGCATGAG GCCTTGTCTC CTTTCTATTC 3000

GGAGCGGCTG AAGGAGGCTC ATGTCAGACT GTACCCATCC AGCCGCTGCA 3050
30

CATCACAACA TTTACTTAAC AGAACAGTCA CCGACAACAT GCTGTGTGCT 3100

GGAGACACTC GGAGCGGCGG GCCCCAGGCA AACTTGCACG ACGCCTGCCA 3150
35

GGGCGATTCG GGAGGCCCCC TGGTGTGTCT GAACGATGGC CGCATGACTT 3200
40 TGGTGGGCAT CATCAGCTGG GGCCTGGGCT GTGGACAGAA GGATGTCCCG 3250

GGTGTGTACA CCAAGGTTAC CAACTACCTA GACTGGATTC GTGACAACAT 3300
45

GCGACCGTGA CCAGGAACAC CCGACTCCTC AAAAGCAAAT GAGATCCCGC 3350

CTCTTCTTCT TCAGAAGACA CTGCAAAGGC GCAGTGCTTC TCTACAGACT 3400
50

TCTCCAGACC CACCACACCG CAGAAGCGGG ACGAGACCCT ACAGGAGAGG 3450
55 GAAGAGTGCA TTTTCCCAGA TACTTCCCAT TTTGGAAGTT TTCAGGACTT 3500

GGTCTGATTT CAGGATACTC TGTCAGATGG GAAGACATGA ATGCACACTA 3550
60

GCCTCTCCAG GAATGCCTCC TCCCTGGGCA GAAGTGGGGG GAATTCAATC 3600

GATGGCCGCC ATGGCCCAAC TTGTTTATTG CAGCTTATAR TGGTTACAAA 3650

65

TAAAGCAATA GCATCACAAA TTTCACAAAT AAAGCATTTT TTTCACTGCA 3700
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TTCTAGTTGT GGTTTGTCCA AACTCATCAA TGTATCTTAT CATGTCTGGA 3750
TCGATCGGGA ATTAATTCGG CGCAGCACCA TGGCCTGAAA TAACCTCTGA 3800
ARGAGGAACT TGGTTAGGTA CCTTCTGAGG CGGAAAGAAC CAGCTGTGGA 3850

10 ATGTGTGTCA GﬂAGGéTGT GGAAAGTCCC CAGGCTCCCC AGCAGGCAGA 3900

AGTATGCAAA GCATGCATCT CAATTAGTCA GCAACCAGGT GTGGAAAGTC 3950

1S
CCCAGGCTCC CCAGCAGGCA GAAGTATGCA AAGCATGCAT CTCAATTAGT 4000

CAGCAACCAT AGTCCCGCCC CTAACTCCGC CCATCCCGCC CCTAACTCCG 4050
20

CCCAGTTCCG CCCATTCTCC GCCCCATGGC TGACTAATTT TTTTTATTTA 4100
25 TGCAGAGGCC GAGGCCGCCT CGGCCTCTGA GCTATTCCAG AAGTAGTGAG 4150

GAGGCTTTTT TGGAGGCCTA GGCTTTTGCA AAAAGCTGTT AACAGCTTGG 4200

30
CACTGGCCGT CGTTTTACAA CGTCGTGACT GGGAAAACCC TGGCGTTACC 4250

CAACTTAATC GCCTTGCAGC ACATCCCCCC TTCGCCAGCT GGCGTAATAG 4300
35

CGAAGAGGCC CGCACCGATC GCCCTTCCCA ACAGTTGCGT AGCCTGAATG 4350
40 GCGAATGGCG CCTGATGCGG TATTTTCTCC TTACGCATCT GTGCGGTATT 4400

TCACACCGCA TACGTCAAAG CAACCATAGT ACGCGCCCTG TAGCGGCGCA 4450

45
TTAAGCGCGG CGGGTGTGGT GGTTACGCGC AGCGTGACCG CTACACTTGC 4500

CAGCGCCCTR GCGCCCGCTC CTTTCGCTTT CTTCCCTTCC TTTCTCGCCA 4550
S0

CGTTCGCCGG CTTTCCCCGT CAAGCTCTAA ATCGGGGGCT CCCTTTAGGG 4600
55 TTCCGATTTA GTGCTTTACG GCACCTCGAC CCCAAARAAC TTGATTTGGG 4650
TGATGGTTCA CGTAGTGGGC CATCGCCCTG ATAGACGGTT TTTCGCCCTT 4700
60
TGACGTTGGA GTCCACGTTC TTTAATAGTG GACTCTTGTT CCAAACTGGA 4750
ACAACACTCA ACCCTATCTC GGGCTATTCT TTTGATTTAT AAGGGATTTT 4800

65
GCCGATTTCG GCCTATTGGT TAAAAAATGA GCTGATTTAA CAAAAATTTA 4850
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ACGCGAATTT TAACAAAATA TTAACGTTTA CAATTTTATG GTGCACTCTC 4900
AGTACAATCT GCTCTGATGC CGCATAGTTA AGCCAACTCC GCTATCGCTA 4950
CGTGACTGGG TCATGGCTGC GCCCCGACAC CCGCCAACAC CCGCTGACGC 5000
10 GCCCTGACGG GCTTGTCTGC TCCCGGCATC CGCTTACAGA CAAGCTGTGA 5050

CCGTCTCCGG GAGCTGCATG TGTCAGAGGT TTTCACCGTC ATCACCGAAA 5100
15

CGCGCGAGGC AGTATTCTTG AAGACGAAAG GGCCTCGTGA TACGCCTATT 5150

TTTATAGGTT AATGTCATGA TAATAATGGT TTCTTAGACG TCAGGTGGCA 5200
20

CTTTTCGGGG AAATGTGCGC GGAACCCCTA TTTGTTTATT TTTCTAAARTA 5250
25 CATTCAAATA TGTATCCGCT CATGAGACAA TAACCCTGAT AAATGCTTCA S300

ATAATATTGA AARAGGAAGA GTATGAGTAT TCAACATTTC CGTGTCGCCC 5350
30

TTATTCCCTT TTTTGCGGCA TTTTGCCTTC CTGTTTTTGC TCACCCAGAA 5400

ACGCTGGTGA AAGTAAAAGA TGCTGAAGAT CAGTTGGGTG CACGAGTGGG 5450
35

TTACATCGAA CTGGATCTCA ACAGCGGTAA GATCCTTGAG AGTTTTCGCC S500
40 CCGAAGAACG TTTTCCAATG ATGAGCACTT TTAAAGTTCT GCTATGTGGC 5550

GCGGTATTAT CCCGTGATGA CGCCGGGCAA GAGCAACTCG GTCGCCGCAT 5600
45

ACACTATTCT CAGAATGACT TGGTTGAGTA CTCACCAGTC ACAGAAAAGC 5650

ATCTTACGGA TGGCATGACA GTAAGAGAAT TATGCAGTGC TGCCATAACC 5700
50

ATGAGTGATA ACACTGCGGC CAACTTACTT CTGACAACGA TCGGAGGACC 5750
S5 GAAGGAGCTA ACCGCTTTTT TGCACAACAT GGGGGATCAT GTAACTCGCC 5800

TTGATCGTTG GGAACCGGAG CTGAATGAAG CCATACCAAA CGACGAGCGT 5850
60

GACACCACGA TGCCAGCAGC AATGGCAACA ACGTTGCGCA AACTATTAAC 5900

TGGCGAACTA CTTACTCTAG CTTCCCGGCA ACAATTAATA GACTGGATGG 5950

65

AGGCGGATAR AGTTGCAGGA CCACTTCTGC GCTCGGCCCT TCCGGCTGGC 6000
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TGGTTTATTG CTGATAAATC TGGAGCCGGT GAGCGTGGGT CTCGCGGTAT 6050
CATTGCAGCA CTGGGGCCAG ATGGTAAGCC CTCCCGTATC GTAGTTATCT €100
ACACGACGGG GAGTCAGGCA ACTATGGATG AACGAAATAG ACAGATCGCT 6150

10 GAGATAGGTG CCTCACTGAT TAAGCATTGG TAACTGTCAG ACCAAGTTTA 6200
CTCATATATA CTTTAGATTG ATTTAAAACT TCATTTTTAA TTTAAAAGGA 6250
15
TCTAGGTGAA GATCCTTTTT GATAATCTCA TGACCAAAAT CCCTTAACGT 6300
GAGTTTTCGT TCCACTGAGC GTCAGACCCC GTAGAARAGA TCAAAGGATC 6350

20
. TTCTTGAGAT CCTTTTTTTC TGCGCGTAAT CTGCTGCTTG CAAACAAAAA 6400

25 AACCACCGCT ACCAGCGGTG GTTTGTTTGC CGGATCAAGA GCTACCAACT 6450

CTTTTTCCGA AGGTAACTGG CTTCAGCAGA GCGCAGATAC CAAATACTGT €500

30
CCTTCTAGTG TAGCCGTAGT TAGGCCACCA CTTCAAGAAC TCTGTAGCAC 6550

CGCCTACATA CCTCGCTCTG CTAATCCTGT TACCAGTGGC TGCTGCCAGT 6600
35

GGCGATAAGT CGTGTCTTAC CGGGTTGGAC TCAAGACGAT AGTTACCGGA 6650
40 TAAGGCGCAG CGGTCGGGCT GAACGGGGGG TTCGTGCACA CAGCCCAGCT 6700

TGGAGCGAAC GACCTACACC GAACTGAGAT ACCTACAGCG TGAGCATTGA 6750
45

GARAGCGCCA CGCTTCCCGA AGGGAGAAAG GCGGACAGGT ATCCGGTAAG 6800

CGGCAGGGTC GGAACAGGAG AGCGCACGAG GGAGCTTCCA GGGGGAAACG 6850
50

CCTGGTATCT TTATAGTCCT GTCGGGTTTC GCCACCTCTG ACTTGAGCGT 6900
55 CGATTTTTGT GATGCTCGTC AGGGGGGCGG AGCCTATGGA AAAACGCCAG 6950

CAACGCGGCC TTTTTACGGT TCCTGGCCTT TTGCTGGCCT TTTGCTCACA 7000
60

TGTTCTTTCC TGCGTTATCC CCTGATTCTG TGGATAACCG TATTACCGCC 7050

TTTGAGTGAG CTGATACCGC TCGCCGCAGC CGAACGACCG AGCGCAGCGA 7100

65
GTCAGTGAGC GAGGAAGCGG AAGAGCGCCC AATACGCAAA CCGCCTCTCC 7150
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CCGCGCGTTG GCCGATTCAT TAATCCAGCT GGCACGACAG GTTTCCCGAC 7200
TGGAAAGCGG GCAGTGAGCG CAACGCAATT AATGTGAGTT ACCTCACTCA 7250
TTAGGCACCC CAGGCTTTAC ACTTTATGCT TCCGGCTCGT ATGTTGTGTG 7300

10 GAATTGTGAG CGGATAACAR TTTCACACAG GAAACAGCTA TGACCATGAT 73S0

TACGAATTAA 7360
15
(2) INFORMATION FOR SEQ ID NO:2:
(i) SEQUENCE CHARACTERISTICS:
20 (A) LENGTH: 6889 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

TTCGAGCTCG CCCGACATTG ATTATTGACT AGTTATTAART AGTAATCAAT SO

30
TACGGGGTCA TTAGTTCATA GCCCATATAT GGAGTTCCGC GTTACATAAC 100

TTACGGTAAA TGGCCCGCCT GGCTGACCGC CCAACGACCC CCGCCCATTG 150
3s

ACGTCAATAA TGACGTATGT TCCCATAGTA ACGCCAATAG GGACTTTCCA 200
40 TTGACGTCAA TGGGTGGAGT ATTTACGGTA AACTGCCCAC TTGGCAGTAC 250

ATCAAGTGTA TCATATGCCA AGTACGCCCC CTATTGACGT CAATGACGGT 300

45 .
AAATGGCCCG CCTGGCATTA TGCCCAGTAC ATGACCTTAT GGGACTTTCE 350

TACTTGGCAG TACATCTACG TATTAGTCAT CGCTATTACC ATGGTGATGC 400
50

GGTTTTGGCA GTACATCAAT GGGCGTGGAT AGCGGTTTGA CTCACGGGGA 450
S5 TTTCCAAGTC TCCACCCCAT TGACGTCAAT GGGAGTTTGT TTTGGCACCA S00

AAATCAACGG GACTTTCCAA AATGTCGTAA CAACTCCGCC CCATTGACGC 550
60

AAATGGGCGG TAGGCGTGTA CGGTGGGAGG TCTATATAAG CAGAGCTCGT 600

TTAGTGAACC GTCAGATCGC CTGGAGACGC CATCCACGCT GTTTTGACCT 650

65
CCATAGAAGA CACCGGGACC GATCCAGCCT CCGCGGCCGG GAACGGTGCA 700
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TTGGAACGCG GATTCCCCGT GCCAAGAGTG CTGTAAGTAC CGCCTATAGA 750
GCGATAAGAG GATTTTATCC CCGCTGCCAT CATGGTTCGA CCATTGAACT 800
GCATCGTCGC CGTGTCCCAA AATATGGGGA TTGGCAAGAA CGGAGACCTA 850

10 CCCTGCCCTC CGCTCAGGAA CGCGTTCAAG TACTTCCAAA GAATGACCAC 900
AACCTCTTCA GTGGAAGGTA AACAGAATCT GGTGATTATG GGTAGGAAAA 950
15 :

CCTGGTTCTC CATTCCTGAG AAGAATCGAC CTTTAAAGGA CAGAATTAAT 1000

ATAGTTCTCA GTAGAGAACT CAAAGAACCA CCACGAGGAG CTCATTTTCT 1050

20 ’

TGCCAAAAGT TTGGATGATG CCTTAAGACT TATTGAACAA CCGGRATTGG 1100

25 CAAGTAAAGT AGACATGGTT TGGATAGTCG GAGGCAGTTC TGTTTACCAG 1150

GAAGCCATGA ATCAACCAGG CCACCTTAGA CTCTTTGTGA CAAGGATCAT 1200
30

GCAGGAATTT GAAAGTGACA CGTTTTTCCC AGARATTGAT TTGGGGAAAT 1250

ATAAACCTCT CCCAGAATAC CCAGGCGTCC TCTCTGAGGT CCAGGAGGAA 1300

35 .

AAAGGCATCA AGTATAAGTT TGAAGTCTAC GAGAAGAAAG ACTAACAGGA 1350

40 AGATGCTTTC AAGTTCTCTG CTCCCCTCCT ARAGCTATGC ATTTTTATAA 1400

GACCATGGGA CTTTTGCTGG CTTTAGACCC CCTTGGCTTC GTTAGAACGC 1450

45

GGCTACAATT AARTACATAAC CTTATGTATC ATACACATAG ATTTAGGTGA 1500

CACTATAGAA TAACATCCAC TTTGCCTTTC TCTCCACAGG TGTCACTCCA 1550
S0

GGTCAACTGC ACCTCGGTTC TATCGATTGA ATTCCCCGGC CATAGCTGTC 1600
55 TGGCATGGGC CTCTCCACCG TGCCTGACCT GCTGCTGCCG CTGGTGCTCC 1650

TGGAGCTGTT GGTGGGAATA TACCCCTCAG GGGTTATTGG ACTGGTCCCT 1700

60

CACCTAGGGG ACAGGGAGAA GAGAGATAGT GTGTGTCCCC AAGGAAAATA 1750

TATCCACCCT CAAAATAATT CGATTTGCTG TACCAAGTGC CACAAAGGAA 1800

65
CCTACTTGTA CAATGACTGT CCAGGCCCGG GGCAGGATAC GGACTGCAGG 1850
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GAGTGTGAGA GCGGCTCCTT CACCGCTTCA GAAARCCACC TCAGACACTG 1900
CCTCAGCTGC TCCAAATGCC GAAAGGAAAT GGGTCAGGTG GAGATCTCTT 1950
CTTGCACAGT GGACCGGGAC ACCGTGTGTG GCTGCAGGAA GAACCAGTAC 2000

10 CGéCATTATT GGAGTGAAAR CCTTTTCCAG TGCTTCAATT GCAGCCTCTG 2050

CCTCAATGGG ACCGTGCACC TCTCCTGCCA GGAGAAACAG AACACCGTGT 2100
15

GCACCTGCCA TGCAGGTTTC TTTCTAAGAG ARAACGAGTG TGTCTCCTGT 2150

AGTAACTGTA AGAAAAGCCT GGAGTGCACG AAGTTGTGCC TACCCCAGAT 2200
20 .

TGAGAATGTT AARGGGCACTG AGGACTCAGG CACCACAGAC AAGAGAGTTG 2250

25 AGCTCARAAC CCCACTTGGT GACACAACTC ACACATGCCC ACGGTGCCCA 2300

GAGCCCAAAT CTTGTGACAC ACCTCCCCCG TGCCCACGGT GCCCAGAGCC 2350
30 :
CAAATCTTGT GACACACCTC CCCCATGCCC ACGGTGCCCA GAGCCCAAAT 2400
CTTGTGACAC ACCTCCCCCA TGCCCACGGT GCCCAGCACC TGAACTCCTG 2450
35

GGAGGACCGT CAGTCTTCCT CTTCCCCCCA AAACCCAAGG ATACCCTTAT 2500
40 GATTTCCCGG ACCCCTGAGG TCACGTGCGT GGTGGTGGAC GTGAGCCACG 2550

AAGACCCCGA GGTCCAGTTC AAGTGGTACG TGGACGGCGT GGAGGTGCAT 2600

45
AATGCCAAGA CAAAGCCGCG GGAGGAGCAG TTCAACAGCA CGTTCCGTGT 2650

'

GGTCAGCGTC CTCACCGTCC TGCACCAGGA CTGGCTGAAC GGCAAGGAGT 2700
50

ACAAGTGCAA GGTCTCCAAC AAAGCCCTCC CAGCCCCCAT CGAGAAAACC 2750
55 ATCTCCAAAA CCAAAGGACA GCCCCGAGAA CCACAGGTGT ACACCCTGCC 2800

CCCATCCCGG GAGGAGATGA CCAAGAACCA GGTCAGCCTG ACCTGCCTGG 2850
€0

TCAAAGGCTT CTACCCCAGC GACATCGCCG TGGAGTGGGA GAGCAGCGGG 2900

CAGCCGGAGA ACAACTACAA CACCACGCCT CCCATGCTGG ACTCCGACGG 2950

65
CTCCTTCTTC CTCTACAGCA AGCTCACCGT GGACAAGAGC AGGTGGCAGC 3000
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AGGGGAACAT CTTCTCATGC TCCGTGATGC ATGAGGCTCT GCACAACCGC 3050
TTCACGCAGA AGAGCCTCTC CCTGTCTCCG GGTAAATGAG TGCGACGGCC 3100
GGGGATCCTC TAGAGTCGAC CTGCAGAAGC TTGGCCGCCA TGGCCCAACT 3150
10  TGTTTATTGC AGCTTATAAT GGTTACAAAT AAAGCAATAG CATCACAAAT 3200

TTCACAAATA ARGCATTTTT TTCACTGCAT TCTAGTTGTG GTTTGTCCAA 3250
15

ACTCATCAAT GTATCTTATC ATGTCTGGAT CGATCGGGAA TTAATTCGGC 3300

'GCAGCACCAT GGCCTGAAAT AACCTCTGAA AGAGGAACTT GGTTAGGTAC 3350
20

CTTCTGAGGC GGAAAGAACC AGCTGTGGAA TGTGTGTCAG TTAGGGTGTG 3400
25  GAAAGTCCCC AGGCTCCCCA GCAGGCAGAA GTATGCAAAG CATGCATCTC 3450

AATTAGTCAG CAACCAGGTG TGGAAAGTCC CCAGGCTCCC CAGCAGGCAG 3500
30 .

AAGTATGCAA AGCATGCATC TCAATTAGTC AGCAACCATA GTCCCGCCCC 3550

TAACTCCGCC CATCCCGCCC CTAACTCCGC CCAGTTCCGC CCATTCTCCG 3600
35

CCCCATGGCT GACTAATTTT TTTTATTTAT GCAGAGGCCG AGGCCGCCTC 3650
40  GGCCTCTGAG CTATTCCAGA AGTAGTGAGG AGGCTTTTTT GGAGGCCTAG 3700

GCTTTTGCAA AAAGCTGTTA ACAGCTTGGC ACTGGCCGTC GTTTTACAAC 3750
45 , .

GTCGTGACTG GGAAAACCCT GGCGTTACCC AACTTAATCG CCTTGCAGCA 3800

CATCCCCCCT TCGCCAGCTG GCGTAATAGC GAAGAGGCCC GCACCGATCG 3850

50

CCCTTCCCAA CAGTTGCOGTA GCCTGAATGG CGAATGGCGC CTGATGCGGT 3900

55  ATTTTCTCCT TACGCATCTG TGCGGTATTT CACACCGCAT ACGTCAAAGC 3950

AACCATAGTA CGCGCCCTGT AGCGGCGCAT TAAGCGCGGC GGGTGTGGTG 4000
60

GTTACGCGCA GCGTGACCGC TACACTTGCC AGCGCCCTAG CGCCCGCTCC 4050

TTTCGCTTTC TTCCCTTCCT TTCTCGCCAC GTTCGCCGGC TTTCCCCGTC 4100

65
AAGCTCTAAA TCGGGGGCTC CCTTTAGGGT TCCGATTTAG TGCTTTACGG 4150
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CACCTCGACC CCAAAAAACT TGATTTGGGT GATGGTTCAC GTAGTGGGCC 4200
ATCGCCCTGA TAGACGGTTT TTCGCCCTTT GACGTTGGAG TCCACGTTCT 4250
TTAATAGTGG ACTCTTGTTC CAAACTGGAA CAACACTCAA CCCTATCTCG 4300
10  GGCTATTCTT TTGATTTATA AGGGATTTTG CCGATTTCGG CCTATTGGTT 4350

AAAAAATGAG CTGATTTAAC AAAAATTTAA CGCGAATTTT AACAAAATAT 4400
15

TAACGTTTAC AATTTTATGG TGCACTCTCA GTACAATCTG CTCTGATGCC 4450

GCATAGTTAA GCCAACTCCG CTATCGCTAC GTGACTGGGT CATGGCTGCG 4500
20

CCCCGACACC CGCCAACACC CGCTGACGCG CCCTGACGGG CTTGTCTGCT 4550
25  CCCGGCATCC GCTTACAGAC AAGCTGTGAC CGTCTCCGGG AGCTGCATGT 4600

GTCAGAGGTT TTCACCGTCA TCACCGAAAC GCGCGAGGCA GTATTCTTGA 4650
30 ,

AGACGAAAGG GCCTCGTGAT ACGCCTATTT TTATAGGTTA ATGTCATGAT 4700

AATAATGGTT TCTTAGACGT CAGGTGGCAC TTTTCGGGGA AATGTGCGCG 4750
35

GAACCCCTAT TTGTTTATTT TTCTAAATAC ATTCAAATAT GTATCCGCTC 4800
40  ATGAGACAAT AACCCTGATA AATGCTTCAA TAATATTGAA AAAGGAAGAG 4850

TATGAGTATT CAACATTTCC GTGTCGCCCT TATTCCCTTT TTTGCGGCAT 4900
45

TTTGCCTTCC TGTTTTTGCT CACCCAGAAA CGCTGGTGAA AGTAAAAGAT 4950

GCTGAAGATC AGTTGGGTGC ACGAGTGGGT TACATCGAAC TGGATCTCAA 5000
50

CAGCGGTAAG ATCCTTGAGA GTTTTCGCCC CGAAGAACGT TTTCCAATGA 5050
55  TGAGCACTTT TAAAGTTCTG CTATGTGGCG CGGTATTATC CCGTGATGAC 5100

GCCGGGCAAG AGCAACTCGG TCGCCGCATA CACTATTCTC AGARTGACTT 5150
60 .

GGTTGAGTAC TCACCAGTCA CAGAAAAGCA TCTTACGGAT GGCATGACAG 5200

TAAGAGAATT ATGCAGTGCT GCCATAACCA TGAGTGATAA CACTGCGGCC 5250

65

AACTTACTTC TGACAACGAT CGGAGGACCG AAGGAGCTAA CCGCTTTTTT 5300
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GCACAACATG GGGGATCATG TAACTCGCCT TGATCGTTGG GAACCGGAGC 5350
TGAATGAAGC CATACCAAAC GACGAGCGTG ACACCACGAT GCCAGCAGCA 5400
ATGGCAACAA CGTTGCGCAA ACTATTAACT GGCGAACTAC TTACTCTAGC 5450
10 TTCCCGGCAA CAATTAATAG ACTGGATGGA GGCGGATAAA GTTGCAGGAC 5500

CACTTCTGCG CTCGGCCCTT CCGGCTGGCT GGTTTATTGC TGATAAATCT 5550
1s

GGAGCCGGTG AGCGTGGGTC TCGCGGTATC ATTGCAGCAC TGGGGCCAGA 5600

TGGTAAGCCC TCCCGTATCG TAGTTATCTA CACGACGGGG AGTCAGGCAA 5650
20

CTATGGATGA ACGAAATAGA CAGATCGCTG AGATAGGTGC CTCACTGATT 5700
25 AAGCATTGGT AACTGTCAGA CCAAGTTTAC TCATATATAC TTTAGATTGA 5750

TTTAARACTT CATTTTTAAT TTAAAAGGAT CTAGGTGAAG ATCCTTTTTG 5800
30

ATAATCTCAT GACCAAAATC CCTTAACGTG AGTTTTCGTT CCACTGAGCG 5850

TCAGACCCCG TAGAAAAGAT CAAAGGATCT TCTTGAGATC CTTTTTTTCT 5900
3S

GCGCGTAATC TGCTGCTTGC AAACAARAAAA ACCACCGCTA CCAGCGGTGG 5950
40 TTTGTTTGCC GGATCAAGAG CTACCAACTC TTTTTCCGAA GGTAACTGGC 6000

TTCAGCAGAG CGCAGATACC AAATACTGTC CTTCTAGTGT AGCCGTAGTT 6050
45

AGGCCACCAC TTCAAGAACT CTGTAGCACC GCCTACATAC CTCGCTCTGC 6100

TAATCCTGTT ACCAGTGGCT GCTGCCAGTG GCGATAAGTC GTGTCTTACC 6150
50

GGGTTGGACT CAAGACGATA GTTACCGGAT AAGGCGCAGC GGTCGGGCTG 6200
55 AACGGGGGGT TCGTGCACAC AGCCCAGCTT GGAGCGAACG ACCTACACCG 6250

AACTGAGATA CCTACAGCGT GAGCATTGAG AAAGCGCCAC GCTTCCCGAA 6300
60

GGGAGAAAGG CGGACAGGTA TCCGGTAARGC GGCAGGGTCG GAACAGGAGA 6350

GCGCACGAGG GAGCTTCCAG GGGGAAACGC CTGGTATCTT TATAGTCCTG 6400

65
TCGGGTTTCG CCACCTCTGA CTTGAGCGTC GATTTTTGTG ATGCTCGTCA 6450
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GGGGGGCGGA GCCTATGGAA AAACGCCAGC AACGCGGCCT TTTTACGGTT 6500
CCTGGCCTTT TGCTGGCCTT TTGCTCACAT GTTCTTTCCT GCGTTATCCC 6550
CTGATTCTGT GGATARACCGT ATTACCGCCT TTGAGTGAGC TGATACCGCT 6600
10 CGCCGCAGCC GAACGACCGA GCGCAGCGAG TCAGTGAGCG AGGAAGCGGA 6650
AGAGCGCCCA ATACGCAAAC CGCCTCTCCC CGCGCGTTGG CCGATTCATT 6700
15
AATCCAGCTG GCACGACAGG TTTCCCGACT GGAAAGCGGG CAGTGAGCGC 6750
20 AACGCAATTA ATGTGAGTTA CCTCACTCAT TAGGCACCCC AGGCTTTACA 6800

CTTTATGCTT CCGGCTCGTA TGTTGTGTGG AATTGTGAGC GGATAACAAT 6850

2S TTCACACAGG AAACAGCTAT GACCATGATT ACGAATTAR 6889

(2) INFORMATION FOR SEQ ID NO:3:

30
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6557 bases
{(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
3s (D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:
40 TTCGAGCTCG CCCGACATTG ATTATTGACT AGAGTCGATC GACAGCTGTG 50

GAATGTGTGT CAGTTAGGGT GTGGAAAGTC CCCAGGCTCC CCAGCAGGCA 100

45
GAAGTATGCA AAGCATGCAT CTCAATTAGT CAGCAACCAG GTGTGGAAAG 150

TCCCCAGGCT CCCCAGCAGG CAGAAGTATG CAAAGCATGC ATCTCAATTA 200
S0

GTCAGCAACC ATAGTCCCGC CCCTAACTCC GCCCATCCCG CCCCTAACTC 250
S5 CGCCCAGTTC CGCCCATTCT CCGCCCCATG GCTGACTAAT TTTTTTTATT 300

TATGCAGAGG CCGAGGCCGC CTCGGCCTCT GAGCTATTCC AGAAGTAGTG 350
60

AGGAGGCTTT TTTGGAGGCC TAGGCTTTTG CAAAAAGCTA GCTTATCCGG 400

CCGGGAACGG TGCATTGGAA CGCGGATTCC CCGTGCCAAG AGTGACGTAA 450

€5
GTACCGCCTA TAGAGCGATA AGAGGATTTT ATCCCCGCTG CCATCATGGT 500
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TCGACCATTG AACTGCATCG TCGCCGTGTC CCAAAATATG GGGATTGGCA 550
AGAACGGAGA CCTACCCTGG CCTCCGCTCA GGAACGAGTT CAAGTACTTC 600
CAAAGAATGA CCACAACCTC TTCAGTGGAA GGTAAACAGA ATCTGGTGAT 650

10 TATGGGTAGG AAAACCTGGT TCTCCATTCC TGAGAAGAAT CGACCTTTAA 700
AGGACAGAAT TAATATAGTT CTCAGTAGAG AACTCAAAGA ACCACCACGA 750
15
GGAGCTCATT TTCTTGCCAA AAGTTTGGAT GATGCCTTAA GACTTATTGA 800
ACAACCGGAA TTGGCAAGTA AAGTAGACAT GGTTTGGATA GTCGGAGGCA 850
20 .
GTTCTGTTTA CCAGGAAGCC ATGAATCAAC CAGGCCACCT TAGACTCTTT 900
25 GTGACAAGGA TCATGCAGGA ATTTGAAAGT GACACGTTTT TCCCAGAAAT 950
TGATTTGGGG AAATATARAC CTCTCCCAGA ATACCCAGGC GTCCTCTCTG 1000
30
AGGTCCAGGA GGAAAARAGGC ATCAAGTATA AGTTTGAAGT CTACGAGAAG 1050
AAAGACTAAC AGGAAGATGC TTTCAAGTTC TCTGCTCCCC TCCTAAAGCT 1100
35
ATGCATTTTT ATAAGACCAT GGGACTTTTG CTGGCTTTAG ATCCCCTTGG 1150
40 CTTCGTTAGA ACGCAGCTAC AATTAATACA TAACCTTATG TATCATACAC 1200
ATACGATTTA GGTGACACTA TAGATAACAT CCACTTTGCC TTTCTCTCCA 1250
45
CAGGTGTCCA CTCCCAGGTC CAACTGCACC TCGGTTCTAT CGATTGAATT 1300
CCACCATGGG ATGGTCATGT ATCATCCTTT TTCTAGTAGC AACTGCAACT 1350
50
GGAGTACATT CAGAAGTTCA GCTGGTGGAG TCTGGCGGTG GCCTGGTGCA 1400
55 GCCAGGGGGC TCACTCCGTT TGTCCTGTGC AGTTTCTGGC TACTCCATCA 1450
CCTCCGGATA TAGCTGGAAC TGGATCCGTC AGGCCCCGGG TAAGGGCCTG 1500
60
GAATGGGTTG CATCGATTAC GTATGCCGGA TCGACTAACT ATAACCCTAG 1550
CGTCAAGGGC CGTATCACTA TAAGTCGCGA CGATTCCAAA AACACATTCT 1600

65
ACCTGCAGAT GAACAGCCTG CGTGCTGAGG ACACTGCCGT CTATTATTGT 1650
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GCTCGAGGCA GCCACTATTT CGGCGCCTGG CACTTCGCCG TGTGGGGTCA 1700
AGGAACCCTG GTCACCGTCT CCTCGGCCTC CACCAAGGGC CCATCGGTCT 1750
TCCCCCTGGC ACCCTCCTCC ARGAGCACCT CTGGGGGCAC AGCGGCCCTG 1800

10 GGCTGCCTGG TCAAGGACTA CTTCCCCGAA CCGGTGACGG TGTCGTGGAA 1850
CTCAGGCGCC CTGACCAGCG GCGTGCACAC CTTCCCGGCT GTCCTACAGT 1900
15
CCTCAGGACT CTACTCCCTC AGCAGCGTGG TGACTGTGCC CTCTAGCAGC 1950
TTGGGCACCC AGACCTACAT CTGCAACGTG AATCACAAGC CCAGCAACAC 2000
20
CAAGGTGGAC AAGAAAGTTG AGCCCAAATC TTGTGACAAA ACTCACACAT 2050
25 GCCCACCGTG CCCAGCACCT GAACTCCTGG GGGGACCGTC AGTCTTCCTC 2100
TTCCCCCCAA ARCCCAAGGA CACCCTCATG A‘TCTCCCGGA CCCCTGAGGT 2150
30
CACATGCGTG GTGGTGGACG TGAGCCACGA AGACCCTGAG GTCAAGTTCA 2200
. ACTGGTACGT GGACGGCGTG GAGGTGCATA ATGCCAAGAC ARAGCCGCGG 2250
GAGGAGCAGT ACAACAGCAC GTACCGTGTG GTCAGCGTCC TCACCGTCCT 2300
40 GCACCAGGAC TGGCTGAATG GCAAGGAGTA CAAGTGCAAG GTCTCCAACA 2350
AAGCCCTCCC AGCCCCCATC GAGAAAACCA TCTCCAAAGC CAAAGGGCAG 2400
45
CCCCGAGAAC CACAGGTGTA CACCCTGCCC CCATCCCGGG AAGAGATGAC 2450
CAAGAACCAG GTCAGCCTGA CCTGCCTGGT CAAAGGCTTC TATCCCAGCG 2500
50
ACATCGCCGT GGAGTGGGAG AGCAATGGGC AGCCGGAGAA CAACTACAAG 2550
55 ACCACGCCTC CCGTGCTGGA CTCCGACGGC TCCTTCTTCC TCTACAGCAA 2600
GCTCACCGTG GACAAGAGCA GGTGGCAGCA GGGGAACGTC TTCTCATGCT 2650
60
CCGTGATGCA TGAGGCTCTG CACAACCACT ACACGCAGAA GAGCCTCTCC 2700
CTGTCTCCGG GTAAATGAGT GCGACGGCCC TAGAGTCGAC CTGCAGAAGC 2750

65

TTGGCCGCCA TGGCCCAACT TGTTTATTGC AGCTTATAAT GGTTACAARAT 2800
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AAAGCAATAG CATCACAAAT TTCACAAATA AAGCATTTTT TTCACTGCAT 2850
TCTAGTTGTG GTTTGTCCAA ACTCATCAAT GTATCTTATC ATGTCTGGAT 2900
CGATCGGGAA TTAATTCGGC GCAGCACCAT GGCCTGAAAT AACCTCTGAA 2950

10 AGAGGAACTT GGTTAGGTAC CTTCTGAGGC GGAAAGAACC AGCTGTGGAA 3000
TGTGTGTCAG TTAGGGTGTG GAAAGTCCCC AGGCTCCCCA GCAGGCAGAA 3050
15
GTATGCAAAG CATGCATCTC AATTAGTCAG CAACCAGGTG TGGAAAGTCC 3100
CCAGGCTCCC CAGCAGGCAG ARGTATGCAA AGCATGCATC TCAATTAGTC 3150
20
AGCAACCATA GTCCCGCCCC TAACTCCGCC CATCCCGCCC CTAACTCCGC 3200

25 CCAGTTCCGC CCATTCTCCG CCCCATGGCT GACTAATTTT TTTTATTTAT 3250

GCAGAGGCCG AGGCCGCCTC GGCCTCTGAG CTATTCCAGA AGTAGTGAGG 3300
30

AGGCTTTTTT GGAGGCCTAG GCTTTTGCAA ARAGCTGTTA CCTCGAGCGG 3350

CCGCTTAATT AAGGCGCGCC ATTTAARATCC TGCAGGTAAC AGCTTGGCAC 3400
35

TGGCCGTCGT TTTACAACGT CGTGACTGGG AAAARCCCTGG CGTTACCCAA 3450
40 CTTAATCGCC TTGCAGCACA TCCCCCCTTC GCCAGCTGGC GTAATAGCGA 3500

AGAGGCCCGC ACCGATCGCC CTTCCCAACA GTTGCGTAGC CTGAATGGCG 3550
45

AATGGCGCCT GATGCGGTAT TTTCTCCTTA CGCATCTGTG CGGTATTTCA 3600

CACCGCATAC GTCAAAGCAA CCATAGTACG CGCCCTGTAG CGGCGCATTA 3650

50

AGCGCGGCGG GTGTGGTGGT TACGCGCAGC GTGACCGCTA CACTTGCCAG 3700

5% CGCCCTAGCG CCCGCTCCTT TCGCTTTCTT CCCTTCCTTT CTCGCCACGT 3750

TCGCCGGCTT TCCCCGTCAA GCTCTAAATC GGGGGCTCCC TTTAGGGTTC 3800

60
CGATTTAGTG CTTTACGGCA CCTCGACCCC AAAAAACTTG ATTTGGGTGA 3850

TGGTTCACGT AGTGGGCCAT CGCCCTGATA GACGGTTTTT CGCCCTTTGA 3900
65
CGTTGGAGTC CACGTTCTTT AATAGTGGAC TCTTGTTCCA ARCTGGAACA 3950
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ACACTCAACC CTATCTCGGG CTATTCTTTT GATTTATAAG GGATTTTGCC 4000
GATTTCGGCC TATTGGTTAA ARAATGAGCT GATTTAACAA ARATTTAACG 4050
CGAATTTTAA CAAAATATTA ACGTTTACAA TTTTATGGTG CACTCTCAGT 4100
10 ACAATCTGCT CTGATGCCGC ATAGTTAAGC CAACTCCGCT ATCGCTACGT 4150

GACTGGGTCA TGGCTGCGCC CCGACACCCG CCAACACCCG CTGACGCGCC 4200
15

CTGACGGGCT TGTCTGCTCC CGGCATCCGC TTACAGACAA GCTGTGACCG 4250

TCTCCGGGAG CTGCATGTGT CAGAGGTTTT CACCGTCATC ACCGAAACGC 4300
20

GCGAGGCAGT ATTCTTGAAG ACGAAAGGGC CTCGTGATAC GCCTATTTTT 4350
25 ATAGGTTAAT GTCATGATAA TAATGGTTTC TTAGACGTCA GGTGGCACTT 4400

TTCGGGGAAA TGTGCGCGGA ACCCCTATTT GTTTATTTTT CTAAATACAT 4450
30

TCAAATATGT ATCCGCTCAT GAGACAATAA CCCTGATAAR TGCTTCAATA 4500

ATATTGAAAA AGGAAGAGTA TGAGTATTCA ACATTTCCGT GTCGCCCTTA 4550
35

TTCCCTTTTT TGCGGCATTT TGCCTTCCTG TTTTTGCTCA CCCAGAAACG 4600
40 CTGGTGAAAG TAAAAGATGC TGAAGATCAG TTGGGTGCAC GAGTGGGTTA 4650

CATCGAACTG GATCTCAACA GCGGTAAGAT CCTTGAGAGT TTTCGCCCCG 4700
45

AAGAACGTTT TCCAATGATG AGCACTTTTA AAGTTCTGCT ATGTGGCGCG 4750

GTAT‘i‘ATCCC GTGATGACGC CGGGCAAGAG CAACTCGGTC GCCGCATACA 4800
50

CTATTCTCAG AATGACTTGG TTGAGTACTC ACCAGTCACA GAAAAGCATC 4850
‘55 TTACGGATGG CATGACAGTA AGAGAATTAT GCAGTGCTGC CATAACCATG 4900

AGTGATAACA CTGCGGCCAA CTTACTTCTG ACAACGATCG GAGGACCGAA 4950
60

GGAGCTAACC GCTTTTTTGC ACARCATGGG GGATCATGTA ACTCGCCTTG 5000

ATCGTTGGGA ACCGGAGCTG AATGAAGCCA TACCAAACGA CGAGCGTGAC 5050

65

ACCACGATGC CAGCAGCAAT GGCAACAACG TTGCGCAAAC TATTAACTGG 5100
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CGAACTACTT ACTCTAGCTT CCCGGCAACA ATTAATAGAC TGGATGGAGG 5150
CGGATAAAGT TGCAGGACCA CTTCTGCGCT CGGCCCTTCC GGCTGGCTGG 5200
TTTATTGCTG ATAAATCTGG AGCCGGTGAG CGTGGGTCTC GCGGTATCAT 5250

10 TGCAGCACTG GGGCCAGATG GTAAGCCCTC CCGTATCGTA GTTATCTACA 5300
CGACGGGGAG TCAGGCAACT ATGGATGAAC GAAATAGACA GATCGCTGAG 5350
1S
ATAGGTGCCT CACTGATTAA GCATTGGTAA CTGTCAGACC AAGTTTACTC 5400
ATATATACTT TAGATTGATT TAAAACTTCA TTTTTAATTT AAAAGGATCT 5450
20
AGGTGAAGAT CCTTTTTGAT AATCTCATGA CCAAAATCCC TTAACGTGAG 5500
25 TTTTCGTTCC ACTGAGCGTC AGACCCCGTA GAARAGATCA AAGGATCTTC 5550
TTGAGATCCT TTTTTTCTGC GCGTAATCTG CTGCTTGCAA ACAAAAAAAC 5600
30
CACCGCTACC AGCGGTGGTT TGTTTGCCGG ATCARGAGCT ACCAACTCTT 5650
TTTCCGAAGG TAACTGGCTT CAGCAGAGCG CAGATACCAA ATACTGTCCT S700
35 :
TCTAGTGTAG CCGTAGTTAG GCCACCACTT CAAGAACTCT GTAGCACCGC 5750
40 CTACATACCT CGCTCTGCTA ATCCTGTTAC CAGTGGCTGC TGCCAGTGGC 5800
GATAAGTCGT GTCTTACCGG GTTGGACTCA AGACGATAGT TACCGGATAA 5850
45
GGCGCAGCGG TCGGGCTGAR CGGGGGGTTC GTGCACACAG CCCAGCTTGG 5900
AGCGAACGAC CTACACCGAA CTGAGATACC TACAGCGTGA GCATTGAGAA 5950
50
AGCGCCACGC TTCCCGAARGG GAGAAAGGCG GACAGGTATC CGGTAAGCGG 6000
55 CAGGGTCGGA ACAGGAGAGC GCACGAGGGA GCTTCCAGGG GGAAACGCCT 6050
GGTATCTTTA TAGTCCTGTC GGGTTTCGCC ACCTCTGACT TGAGCGTCGA 6100
60
TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC CTATGGAAAA ACGCCAGCARA 6150
CGCGGCCTTT TTACGGTTCC TGGCCTTTTG CTGGCCTTTT GCTCACATGT 6200

65
TCTTTCCTGC GTTATCCCCT GATTCTGTGG ATAACCGTAT TACCGCCTTT 6250
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GAGTGAGCTG ATACCGCTCG CCGCAGCCGA ACGACCGAGC GCAGCGAGTC 6300
AGTGAGCGAG GAARGCGGAAG AGCGCCCAAT ACGCAAACCG CCTCTCCCCG 61350
CGCGTTGGCC GATTCATTAA TCCAGCTGGC ACGACAGGTT TCCCGACTGG 6400

10 AAARGCGGGCA GTGAGCGCAA CGCAATTAAT GmmACC TCACTCATTA 6450

GGCACCCCAG GCTTTACACT TTATGCTTCC GGCTCGTATG TTGTGTGGAA 6500

15
TTGTGAGCGG ATAACAATTIT CACACAGGAA ACAGCTATGA CCATGATTAC 6550
GAATTAA 6557
20
(2) INFORMATION FOR SEQ ID NO:4:
25 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7305 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
30
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:
TTCGAGCTCG CCCGACATTG ATTATTGACT AGTTATTAAT AGTAATCAAT S0
35

TACGGGGTCA TTAGTTCATA GCCCATATAT GGAGTTCCGC GTTACATARAC 100
40 TTACGGTAAA TGGCCCGCCT GGCTGACCGC CCAACGACCC CCGCCCATTG 150

ACGTCAATAA TGACGTATGT TCCCATAGTA ACGCCAATAG GGACTTTCCA 200

45
TTGACGTCAA TGGGTGGAGT ATTTACGGTA AACTGCCCAC TTGGCAGTAC 250

ATCAAGTGTA TCATATGCCA AGTACGCCCC CTATTGACGT CAATGACGGT 300
50

AAATGGCCCG CCTGGCATTA TGCCCAGTAC ATGACCTTAT GGGACTTTCC 350
S5 TACTTGGCAG TACATCTACG TATTAGTCAT CGCTATTACC ATGGTGATGC 400

GGTTTTGGCA GTACATCAAT GGGCGTGGAT AGCGGTTTGA CTCACGGGGA 450
60

TTTCCAAGTC TCCACCCCAT TGACGTCAAT GGGAGTTTGT TTTGGCACCA 500

AAATCARCGG GACTTTCCAA AATGTCGTAA CAACTCCGCC CCATTGACGC 550

65
AAATGGGCGG TAGGCGTGTA CGGTGGGAGG TCTATATAAG CAGAGCTCGT 600
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TTAGTGAACC GTCAGATCGC CTGGAGACGC CATCCACGCT GTTTTGACCT 650
CCATAGAAGA CACCGGGACC GATCCAGCCT CCGCGGCCGG GAACGGTGCA 700
TTGGAACGCG GATTCCCCGT GCCAAGAGTG ACGTAAGTAC CGCCTATAGA 750

10 GTCTATAGGC CCACCCCCTT GGCTTCGTTA GAACGCGGCT ACAATTAATA 800
CATAACCTTA TGTATCATAC ACATACGATT TAGGTGACAC TATAGAATAA 850
15
CATCCACTTT GCCTTTCTCT CCACAGGTGT CCACTCCCAG GTCCAACTGC 900
ACCTCGGTTC TAAGCTTATC GATATGAAAA AGCCTGAACT CACCGCGACG 950
20
TCTGTCGAGA AGTTTCTGAT CGAAAAGTTC GACAGCGTCT CCGACCTGAT 1000
25 GCAGCTCTCG GAGGGCGAAG AATCTCGTGC TTTCAGCTTC GATGTAGGAG 1050
GGCGTGGATA TGTCCTGCGG GTAAATAGCT GCGCCGATGG TTTCTACAAA 1100
.30
GATCGTTATG TTTATCGGCA CTTTGCATCG GCCGCGCTCC CGATTCCGGA 1150
AGTGCTTGAC ATTGGGGAAT TCAGCGAGAG CCTGACCTAT TGCATCTCCCYIZOO
3s

GCCGTGCACA GGGTGTCACG TTGCAACACC TGCCTGAAAC CGAACTGCCC 1250
40 GCTGTTCTGC AGCCGGTCGC GGAGGCCATG GATGCGATCG CTGCGGCCGA 1300

TCTTAGCCAG ACGAGCGGGT TCGGCCCATT CGGACCGCAA GGAATCGGTC 1350
45

AATACACTAC ATGGCGTGAT TTCATATGCG CGATTGCTGA TCCCCATGTG 1400

TATCACTGGC AAACTGTGAT GGACGACACC GTCAGTGCGT CCGTCGCGCA 1450
50

GGCTCTCGAT GAGCTGATGC TTTGGGCCGA GGACTGCCCC GAAGTCCGGC 1500
55 ACCTCGTGCA CGCGGATTTC GGCTCCAACA ATGTCCTGAC GGACAATGGC 1550

CGCATAACAG CGGTCATTGA CTGGAGCGAG GCGATGTTCG GGGATTCCCA 1600
60 .

ATACGAGGTC GCCAACATCT TCTTCTGGAG GCCGTGGTTG GCTTGTATGG 1650

AGCAGCAGAC GTACTTCGAG CGGAGGCATC CGGAGCTTGC AGGATCGCCG 1700

65
CGGCTCCGGG CGTATATGCT CCGCATTGGT CTTGACCAAC TCTATCAGAG 1750
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CTTGGTTGAC GGCAATTTCG ATGATGCAGC TTGGGCGCAG GGTCGATGCG 1800
ACGCAATCGT CCGATCCGGA GCCGGGACTG TCGGGCGTAC ACAAATCGCC 1850
CGCAGAAGCG CGGCCGTCTG GACCGATGGC TGTGTAGAARG TACTCGCCGA 1900

10 TAGTGGAAAC CGACGCCCCA GCACTCGTCC GAGGGCAAAG GAATAGAGTA 1950

GATGCCGACC GAAGGATCCC CGGGGAATTC AATCGATGGC CGCCATGGCC 2000
15

CAACTTGTTT ATTGCAGCTT ATAATGGTTA CAAATAAAGC AATAGCATCA 2050

CAAATTTCAC AAATAAAGCA TTTTTTTCAC TGCATTCTAG TTGTGGTTTG 2100
20

TCCARACTCA TCAATGTATC TTATCATGTC TGGATCGATC GGGAATTAAT 2150
25 TCGGCGCAGC ACCATGGCCT GAAATAACCT CTGAAAGAGG AACTTGGTTA 2200

GGTACCTTCT GAGGCGGAAA GAACCAGCTG TGGAATGTGT GTCAGTTAGG 2250
30

GTGTGGAAAG TCCCCAGGCT CCCCAGCAGG CAGAAGTATG CAAAGCATGC 2300

ATCTCAATTA GTCAGCAACC AGGTGTGGAA AGTCCCCAGG CTCCCCAGCA 2350
35

GGCAGAAGTA TGCAAAGCAT GCATCTCAAT TAGTCAGCAA CCATAGTCCC 2400

40 GCCCCTAACT CCGCCCATCC CGCCCCTAAC TCCGCCCAGT TCCGCCCATT 2450

CTCCGCCCCA TGGCTGACTA ATTTTTTTTA TTTATGCAGA GGCCGAGGCC 2500

45
GCCTCGGCCT CTGAGCTATT CCAGAAGTAG TGAGGAGGCT TTTTTGGAGG 2550

Y

CCTAGGCTTT TGCAAAAAGC TAGCTTATCC GGCCGGGAAC GGTGCATTGG 2600
50 '

AACGCGGATT CCCCGTGCCA AGAGTCAGGT AAGTACCGCC TATAGAGTCT 2650

55 ATAGGCCCAC CCCCTTGGCT TCGTTAGAAC GCGGCTACAA TTAATACATA 2700

ACCTTTTGGA TCGATCCTAC TGACACTGAC ATCCACTTTT TCTTTTTICTC 2750
60 . .
CACAGGTGTC CACTCCCAGG TCCAACTGCA CCTCGGTTCG CGAAGCTAGC 2800
TTGGGCTGCA TCGATTGAAT TCCACCATGG GATGGTCATG TATCATCCTT 2850
65

TTTCTAGTAG CAACTGCAAC TGGAGTACAT TCAGATATCC AGCTGACCCA 29500
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GTCCCCGAGC TCCCTGTCCG CCTCTGTGGG CGATAGGGTC ACCATCACCT 2950
GCCGTGCCAG TCAGAGCGTC GATTACGATG GTGATAGCTA CATGAACTGG 3000
TATCAACAGA AACCAGGAAA AGCTCCGAAA CTACTGATTT ACGCGGCCTC 3050
10 GTACCTGGAG TCTGGAGTCC CTTCTCGCTT CTCTGGATCC GGTTCTGGGA 3100

CGGATTTCAC TCTGACCATC AGCAGTCTGC AGCCGGAAGA CTTCGCAACT 3150
15

TATTACTGTC AGCAAAGTCA CGAGGATCCG TACACATTTG GACAGGGTAC 3200

CAAGGTGGAG ATCAAACGAA CTGTGGCTGC ACCATCTGTC TTCATCTTCC 3250
20

CGCCATCTGA TGAGCAGTTG AAATCTGGAA CTGCCTCTGT TGTGTGCCTG 3300
25 CTGAATAACT TCTATCCCAG AGAGGCCAAA GTACAGTGGA AGGTGGATAR 3350

CGCCCTCCAA TCGGGTAACT CCCAGGAGAG TGTCACAGAG CAGGACAGCA 3400
30

AGGACAGCAC CTACAGCCTC AGCAGCACCC TGACGCTGAG CAAAGCAGAC 3450

TACGAGAAAC ACAARGTCTA CGCCTGCGAA GTCACCCATC AGGGCCTGAG 3500
35

CTCGCCCGTC ACAAAGAGCT TCAACAGGGG AGAGTGTTAA GCTTCGATGG 3550
40 CCGCCATGGC CCAACTTGTT TATTGCAGCT TATAATGGTT ACAAATAAAG 3600

CAATAGCATC ACAAATTTCA CAAATAAAGC ATTTTTTTCA CTGCATTCTA 3650
45

GTTGTGGTTT GTCCAAACTC ATCAATGTAT CTTATCATGT CTGGATCGAT 3700

CGGGAATTAA TTCGGCGCAG CACCATGGCC TGAAATAACC TCTGAAAGAG 3750
50

GAACTTGGTT AGGTACCTTC TGAGGCGGAA AGAACCAGCT GTGGAATGTG 3800
55 TGTCAGTTAG GGTGTGGAAA GTCCCCAGGC TCCCCAGCAG GCAGAAGTAT 3850

GCAAAGCATG CATCTCAATT AGTCAGCAARC CAGGTGTGGA AAGTCCCCAG 3500
60

GCTCCCCAGC AGGCAGAAGT ATGCAAAGCA TGCATCTCAA TTAGTCAGCA 3950

ACCATAGTCC CGCCCCTAAC TCCGCCCATC CCGCCCCTAA CTCCGCCCAG 4000

65
TTCCGCCCAT TCTCCGCCCC ATGGCTGACT AATTTTTTTT ATTTATGCAG 4050
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AGGCCGAGGC CGCCTCGGCC TCTGAGCTAT TCCAGAAGTA GTGAGGAGGC 4100
TTTTTTGGAG GCCTAGGCTT TTGCAAAAAG CTGTTAACAG CTTGGCACTG 4150
GCCGTCGTTT TACAACGTCG TGACTGGGAA AACCCTGGCG TTACCCAACT 4200
10 TAATCGCCTT GCAGCACATC CCCCCTTCGC CAGCTGGCGT AATAGCGAAG 4250

AGGCCCGCAC CGATCGCCCT TCCCAACAGT TGCGTAGCCT GAATGGCGAA 4300
15

TGGCGCCTGA TGCGGTATTT TCTCCTTACG CATCTGTGCG GTATTTCACA 4350

CCGCATACGT CAAAGCAACC ATAGTACGCG CCCTGTAGCG GCGCATTAAG 4400
20

CGCGGCGGGT GTGGTGGTTA CGCGCAGCGT GACCGCTACA CTTGCCAGCG 4450
25 CCCTAGCGCC CGCTCCTTTC GCTTTCTTCC CTTCCTTTCT CGCCACGTTC 4500

GCCGGCTTTC CCCGTCAAGC TCTAAATCGG GGGCTCCCTT TAGGGTTCCG 4550
30

ATTTAGTGCT TTACGGCACC TCGACCCCAA AAAACTTGAT TTGGGTGATG 4600

GTTCACGTAG TGGGCCATCG CCCTGATAGA CGGTTTTTCG CCCTTTGACG 4650
35

TTGGAGTCCA CGTTCTTTAA TAGTGGACTC TTGTTCCAAA CTGGAACAAC 4700
40 ACTCAACCCT ATCTCGGGCT ATTCTTTTGA TTTATAAGGG ATTTTGCCGA 4750

TTTCGGCCTA TTGGTTAAAA AARTGAGCTGA TTTAACAAAR ATTTAACGCG 4800
45

AATTTTAACA ARATATTAAC GTTTACAATT TTATGGTGCA CTCTCAGTAC 4850

AATCTGCTCT GATGCCGCAT AGTTAAGCCA ACTCCGCTAT CGCTACGTGA 4900
50

CTGGGTCATG GCTGCGCCCC GACACCCGCC AACACCCGCT GACGCGCCCT 4950
55 GACGGGCTTG TCTGCTCCCG GCATCCGCTT ACAGACAAGC TGTGACCGTC 5000

TCCGGGAGCT GCATGTGTCA GAGGTTTTCA CCGTCATCAC CGAAACGCGC 5050
60

GAGGCAGTAT TCTTGAAGAC GAAAGGGCCT CGTGATACGC CTATTTTTAT 5100

AGGTTAATGT CATGATAATA ATGGTTTCTT AGACGTCAGG TGGCACTTTT S150
€5

CGGGGAAATG TGCGCGGAAC CCCTATTTGT TTATTTTTCT AAATACATTC 5200
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AAATATGTAT CCGCTCATGA GACAATAACC CTGATAAATG CTTCAATAAT 5250
ATTGAAAAAG GAAGAGTATG AGTATTCAAC ATTTCCGTGT CGCCCTTATT 5300
CCCTTTTTTG CGGCATTTTG CCTTCCTGTT TTTGCTCACC CAGAAACGCT 5350

10 GGTGAAAGTA AAAGATGCTG AAGATCAGTT GGGTGCACGA GTGGGTTACA 5400

TCGAACTGGA TCTCAACAGC GGTAAGATCC TTGAGAGTTT TCGCCCCGAA 5450

15
GAACGTTTTC CAATGATGAG CACTTTTAAA GTTCTGCTAT GTGGCGCGGT 5500

ATTATCCCGT GATGACGCCG GGCAAGAGCA ACTCGGTCGC CGCATACACT 5550
20

ATTCTCAGAA TGACTTGGTT GAGTACTCAC CAGTCACAGA AAAGCATCTT 5600
25 ACGGATGGCA TGACAGTAAG AGAATTATGC AGTGCTGCCA TAACCATGAG 5650

TGATAACACT GCGGCCAACT TACTTCTGAC AACGATCGGA GGACCGAAGG 5700

30.
AGCTAACCGC TTTTTTGCAC AACATGGGGG ATCATGTAAC TCGCCTTGAT 5750

CGTTGGGAAC CGGAGCTGAA TGAAGCCATA CCAAACGACG AGCGTGACAC 5800
35 )

CACGATGCCA GCAGCAATGG CAACAACGTT GCGCAAACTA TTAACTGGCG 5850
40 AACTACTTAC TCTAGCTTCC CGGCAACAAT TAATAGACTG GATGGAGGCG 5900

GATAAAGTTG CAGGACCACT TCTGCGCTCG GCCCTTCCGG CTGGCTGGTT 5950

45
TATTGCTGAT AAATCTGGAG CCGGTGAGCG TGGGTCTCGC GGTATCATTG 6000

CAGCACTGGG GCCAGATGGT AAGCCCTCCC GTATCGTAGT TATCTACACG 6050
50

ACGGGGAGTC AGGCAACTAT GGATGAACGA AATAGACAGA TCGCTGAGAT 6100
55 AGGTGCCTCA CTGATTAAGC ATTGGTAACT GTCAGACCAA GTTTACTCAT 6150
ATATACTTTA GATTGATTTA AAACTTCATT TTTAATTTAA AAGGATCTAG 6200
60
GTGAAGATCC TTTTTGATAA TCTCATGACC AAAATCCCTT AACGTGAGTT 6250
TTCGTTCCAC TGAGCGTCAG ACCCCGTAGA AAAGATCAAA GGATCTTCTT 6300

65
GAGATCCTTT TTTTCTGCGC GTAATCTGCT GCTTGCAAAC AAAAAAACCA 6350
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CCGCTACCAG CGGTGGTTTG TTTGCCGGAT CAAGAGCTAC CAACTCTTTT 6400
TCCGAAGGTA ACTGGCTTCA GCAGAGCGCA GATACCAAAT ACTGTCCTTC 6450
TAGTGTAGCC GTAGTTAGGC CACCACTTCA AGAACTCTGT AGCACCGCCT 6500
10  ACATACCTCG CTCTGCTAAT CCTGTTACCA GTGGCTGCTG CCAGTGGCGA 6550

TAAGTCGTGT CTTACCGGGT TGGACTCAAG ACGATAGTTA CCGGATAAGG 6600
15

CGCAGCGGTC GGGCTGAACG GGGGGTTCGT GCACACAGCC CAGCTTGGAG 6650

CGAACGACCT ACACCGAACT GAGATACCTA CAGCGTGAGC ATTGAGAAAG 6700
20

CGCCACGCTT CCCGAAGGGA GARAGGCGGA CAGGTATCCG GTAAGCGGCA 6750
25  GGGTCGGAAC AGGAGAGCGC ACGAGGGAGC TTCCAGGGGG AAACGCCTGG 6800

TATCTTTATA GTCCTGTCGG GTTTCGCCAC CTCTGACTTG AGCGTCGATT 6850
30

TTTGTGATGC TCGTCAGGGG GGCGGAGCCT ATGGAAAAAC GCCAGCAACG 6900

CGGCCTTTTT ACGGTTCCTG GCCTTTTGCT GGCCTTTTGC TCACATGTTC 6950
k1

TTTCCTGCGT TATCCCCTGA TTCTGTGGAT AACCGTATTA CCGCCTTTGA 7000
40  GTGAGCTGAT ACCGCTCGCC GCAGCCGAAC GACCGAGCGC AGCGAGTCAG 7050

TGAGCGAGGA AGCGGAAGAG CGCCCAATAC GCARACCGCC TCTCCCCGCG 7100
45 . :

CGTTGGCCGA TTCATTAATC CAGCTGGCAC GACAGGTTTC CCGACTGGAA 7150

AGCGGGCAGT GAGCGCAACG CAATTAATGT GAGTTACCTC ACTCATTAGG 7200

50

CACCCCAGGC TTTACACTTT ATGCTTCCGG CTCGTATGTT GTGTGGAATT 7250

55 GTGAGCGGAT AACAATTTCA CACAGGAAAC AGCTATGACC ATGATTACGA 7300

ATTAR 7305
60
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CLAIMS

A DNA construct comprising a transcriptional initiation site, a
transcriptional termination site, a selectable gene, a product gene
provided 3' to the selectable gene, a transcriptional regulatory
region regulating transcription of both the selectable gene and the
product gene, the selectable gene being positioned within an intron
having a splice donor site 5’ of the intron, which splice donor site
regulates expression of the product gene using the transcriptional
regulatory region.

The DNA construct of claim 1 wherein the splice donor site comprises

an efficient splice donor sequence.

The: DNA construct of claim 2 wherein the splice donor site comprises
a consensus splice donor sequence.

The DNA construct of claim 2 wherein the splice donor site comprises
the sequence GACGTAAGT.

The DNA construct of claim 1 wherein the selectable gene is an
amplifiable gene.

The DNA construct of claim 5 wherein the amplifiable gene is DHFR.

The DNA construct of claim 1 wherein the transcriptional regulatory

region comprises a promoter and an enhancer.
A vector comprising the DNA construct of claim 1.

The vector of claim 8 wherein the selectable gene of the DNA

construct is an amplifiable gene.

The vector of claim 8 that is capable of replication in a eukaryotic
host.

A eukaryotic host cell comprising the vector of claim 10. -
A eukaryotic host cell comprising the DNA construct of claim 5.

The host cell of claim 11 wherein the vector is introduced into the
host cell by electroporation.

A eukaryotic host cell comprising the DNA construct of claim 1
integrated into a chromosome of the host cell.
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The host cell of claim 14 that is a mammalian cell.

A method for producing a product of interest comprising culturing the
host cell of claim 11 so as to express the procduct gene and
recovering the product from the host cell culture.

The method of claim 16 further comprising recovering the product from
the culture medium.

The method of claim 16 wherein the selectable gene is an amplifiable
gene and the splice donor site comprises an efficient splice donor

sequence.

A method for producing a product of interest comprising culturing the
host cell of claim 12 so as to express the product gene in a
selective medium comprising an amplifying agent for sufficient time
to allow amplification to occur, and recovering the product.

A method for producing eukéryotic cells having multiple copies of a
product gene comprising transforming eukaryotic cells with the DNA
construct of claim 5, growing the cells in a selective medium
comprising an amplifying agent for a sufficient time for
amplification to occur, and selecting cells having multiple copies
of the product gene.

The method of claim 20 further comprising recovering from the
selected cells the product of interest.

-56-



WO 96/04391 PCT/US95/09576

1781

FIG. 1A

Selectable Product Transcriptional
Transcriptional ATG gene ATG  gene termination

region NN (/ /
N\
N\,

intron

FIG. 1B

} { Long Probe
}——————| DHFR probe
A1ic DHFR ATG tPA
CMV SD | \ SA \ Poly A
—_—
T
introd”
sequence at
splice donor
a) WT ras (efficient SD)
b) MUTANT ras (less efficient SD)
c) AGT (inefficient SD)
ATG DHFR ATG  TNFrigG
cMv_ sD—N sa 3 PolyA
7
W — A
\ /
\ //
intron/

sequence at

splice donor
a) WT ras
b) MUTANT ras
c) AGT

SUBSTITUTE SHEET (RULE 26)



WO 96/04391 PCT/US95/09576

2 /81
FIG. 1D
antdIgE
ATG DHFR AT VY
sv40 D }—\ sa \ PolyA
\\ /
intror’

sequence at
splice donor GAC - GTAAGT
( efficient SD)

FIG. 2

tPA DHFR




PCT/US95/09576

WO 96/04391

3/ 81

OOVLIOVIOOVL OOLVYIVODD VIOYOLUYYLIY JOLYOVIOLY JLOJIVYOLY ODYVYOLIID VIVVOILOVLI OLYILODOOY LYVLOJIDVYOD D9D9JJYLILL
OOLVOLODLY JJOVLIVLODD IVILOVILYL SOVIOIVIOVL OVDOOLLOVI JJLLIOVOD9D LYLIOOVOLY OJVIOWODIOL YILYOODLOD DIDIDOLYVY 10¢€

IN®3s  10esq ) Ivesq  19dso IIIOTU IX8q (+wdp)1Ade  Inse
ITo® Iydy TeOSp 1geus Jesx 19ds> ITed/IrIavy
100U I19eW 1e8X IN3ISq I96neES
1L3s nesp  11b6q
IIretu ITo®
IIy4ooa
IeAw
14108

YOODLOVILD YOOLOVVLIVD D9990OLYIL LODDOVYIVLIOV LVOVILLOVI HLVYILODOVY OLOODIVOLL LV¥IDIOLVVYL YOIIOVYIIOY LIOVIDLOVY
LODOVOLYYD LOOVOLLYLD J0DJ9DVIOY WOIOLWLUYDL VYIOLOYYOLY JVLOUIOOLL OV¥DDJOLOVY VIOOOVLILLIY IOVOOLOODL VYOLOOVWOLL T0Z

II3ee 19dso I9puU 19ds> I116q IIaee
IHesq/1IRY® Ies Iesx IHesq/IIeye®
1Aoe/1TUTY IAde/ITUTY
11I9%w IIsew

LOOVYVYOLID JLVLLIODIOL LVOLVIOOOY YOVLWIOLOV ILLVLLOVOOL OVYIOOOJ9D O99LI9LIOD HI9DLOVODD VOOI999DI0Y LILYOIOLYY
YOOLLLOVOD OVIWYOOOOV YIOYLIVYOODL IOLVYLOOVOL YYIVYOLOOVY OLIVYIDD9DD DDJOYOIVYOD DDIJIVOLIDD LDD9DD0D099L YWYYIOOOWLIL 10T

III|9ew IIoeu II3vee Itoe [+wop)1Ade Inse
IHesq/I1eYe Iyoe ITed/IIIa%Y
1&oe/1TUTY 196NES
I13%u IN3Isq IT8q
Iyo®
AeSp
IIYod3
IeAw
13108

OLLYIOLYYD D09OWYILOD VIVIVIODOD IVLOVYOLYY 1OVOJJJDLVY VILOVILYOL YIIYVIVYDL YOLOWYIVYI JYYIOLIODD JOVOILIOVY
OWYVLVYOVLLY J3DOJOLIOVOD LYLIVLIVODDO VIVOLLOVLIL YOLODOOOVI LVVOLVVIOV IWVLILIYLLOY IOYOLIVILY OLLYOVOIDD 9DILOOVOILL 1

IIIdBW ITO® 1189 Idsa/Iuse/Iaswe 19ds 1bea
I9€Z1YSq I9su I3euw IIueq
1n38q I6na3 Teux 1Auq
Iunu/IIQNU3 IVIHTSq
ey 98z1dsq
II9ETTISS
IHdse/1vibY
110164

VE Ol e

Inte

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

4 /81

LOOVIIOLLD 3099039399 YOOILOOVID 9HOLIDIDOLO IOLLOLYLOD VOOLIOVYYYD YOIOLOOVLO 9IOLILIOVO OIJOVILILOVD 9DLLIVILYY
YOOLOOYYD 9900990920 LIDOWOOLYD JOVODOIIVD WOVVOYIYOD IOOVOLLLLO LOODYIILYD IDOVOHVOOLD IOILYOVILO IJIVVOLOYVLL 109

IIned IToR (-wep]rmte IIN8D 18qq ITuw IHesq/IIeye [-weplirudp
I9€ZTIYsq {-wep]rirudp Aesp  1yndq 1403 1eby (+wep)yudp
AvSp Irvsq (+urep] yudp IIedy IToquW (-uwep] 119pU/IOqU
I1I0dy (-wep)Irapu/Iioqu 1dsu Iwdq/Insb rvgnes
IN3Isq ITuw ryegnes IToUu (+wop] TAde
Idsuw IT18q ITBq 13108 IASR/ITUTY IN3sq
ITOoU 18Ssp AIRTU AeSp
13108 1dsy inse . I1TH0D3
119dsu IIeaw Ivusq reau
II38s/11o®S I96NES I4x08
Iuaw/IIQNUJ I¢dsa
1%yl
ITo®
IHpOu3z
Ix3o
I9wa
IXT93/IIT1%urx/16wa
II0W
ITed/IIIa%y

YOOWYDOLOLY JLLYLYIYOY JJLODOYIDD LYOVIODILY JI9JDIVILL 9IOLOVVIOD 99299YSLLO LLVIOVIVLIL LLIOOVVYOLD JJ9LLOVLLL
LOOLODVOYD OWVIVIVIOL 9OVOOOLODD YIOLODOOWL DOI9DOLVVY IDOVOLIYID II9IILIOVVYD VVIOOLOLWY YVIILILOVYO OOJOVYVYILYYY 10S
IIUeq ITun 19dso Itoe Teby IT0® IIIaeuw
1 Aug 1esx .
IVXHTSq )
9g8z1dsq
IISETTO®
IHdse/1IvYT6y
II10Y6Y
Ioes
I3iss
Inge

LODLODDVVY YOVVYVYOLIDD VILOVOOLOY YIOOODLOOY OVILIOOWYY LOJJIOLOVD LOWWYIIOOL ¥YIOJOWIO0IDD VILOVIOLYD LOJIVVYYID
YOOYOOOLLL IOLLLOYODOD IVYOLOOVOL LYDDODYIIL OIOVWYOOLLL YO9DOIVILD YOLLLOOIOY IVDOLOI99D LVVILIVOVLO ¥DIOOLLLLOO TOP
Iueq II3ee ‘ Ivusq IJuty IYoe 19dsd

SUBSTITUTE SHEET (RULE 26)

WO 96/04391

1018y
ATIRTU

IHesq/11eye
TAov/ITUTY
IIaeu

g€ ©id

1217d

18X



OOVVLIODDD LIOLLOVYLIY YOLOLLYYOD JVIOVLIOIWY VOLLLLOOOY ¥OWVYYYLOVD JLOJDLOSLOD LODLIJLLLY ¥OLLOLOLYD LOYOYWILYL
OOLLYYDODD VYOVVDLIYL LOVOVVILID SLVOLVOOLL LOVYWVYOOOL LOLLLIYOLO OYOOYIIVID YIIVYOWWYD LOVYOVOWLIO YOLOLLOVLY T00T1

PCT/US95/09576

WO 96/04391

IMUsq Ix3q/II13%e %03
ITedy I9su- INe3s
1dsu I6nx3

VILYYLLOLO LDOLLLYVYD OLIOVLLOLL JLIYOOWVLO OYOVVYOOV

IX3Isq ITuw

IIueq
1Aug
IVIHTSq
98z1dsq
II9ETTO
IHdse/rytby
II0Y6Y
Ioes
13ss

Inye

I1sq Iapp

LYVLLYYOVD YOOVVWVLILD DVODIVVOWY SVOLIILIYD OLOLIOOLOD WYVVOOVIOD OIVILYOLOD LOIYYOVIVY YLOOVYOOLO WOLIOLOOYY 106

Idsa/Iuse/1ase  Ieip/rIreye Ijuty Iapp IV¥X3s 1ydy INMT® ITuw
I9sw I9su Ibel r1roqu (+uop] 1Ade 13Uty 1z€9dsy/11ed
16033 I6nI3 IT33 IN3Isq 1733 II0qu
Aesp 115099
114023
Ivaw
-— I3108
@
~ OLOOLOVLLY LLLOSYYOLY JLLOVWIODD LLOJLOYODD OYOOOINOOS L¥OSIILIIO LLOLLODDYY LOODOVLIVLL LLODOVIVID HOOVIOYLOD
o) OVOJVOLVYD WVVODLLOVL OVVOLLODOD WVWOOVOILIOD DIOJISLIID WIJIWOWS9s VYOVYIOOLL YOOOOLYLYY WYIDILOLOD DI9DLOILYID 108
Iess 0osdse 1app  Iruw Iesq 11sq INe3s
I9ds> Tuux ITo® Ivusq INT3d
1851 IIIT3® 1g1sq
mu
I9€ZTYsq
1n3sq
Iuan/IIQNUZ
Iey3

VOLLOVYLOD LODVYOOVLO YLIOODVOIDD 9OVIVYVYLD OLIOLLYLIOD LOLYIYOODD HIVYILLYOYD
LOVYOLLYOD WOILLODLYD IYOJOLI90D IDIIVILLIVD OVOVYLVYODD VOVIVLIDOD OVIOWVL

OVYIOLOLLODD YIOO9OWYLD J9I9LLIIVY

OLD OLOVOVYIDD LODDDDLIYD HIDIVVODLL T0L

IIIelU ITo®e ITuu I3os I19ds> I9€ZTUsq
1bej I1g9dsu Iesx ' In3Isq
IAqq ITo® Iuau/1Iqnuy

IHpnuy . I3uty reys

O€ Dl

IT33

SUBSTITUTE SHEET (RLILE 26)



PCT/US95/09576

WO 96/04391

6/ 81

LOVOOLYVYL JLVLIOLOLYL OVIVOVIVYD OLIVIOLVLL YYLLOLYOOD OJOLLOLYYD OVVHIIVYOD 999LILYYYD DOVOIVVYYD LIDIVLIOOLD
VOLOOVLLIV OVIVOVOVIV OJLVIOLVLLY OVVIVOVIVY LLIVVOVLIDOD J9OWWOVLILO JLLIOOLLID DJJVOVLILLD OOLIOLLLLY ¥92ODLYOIWD T0vT

Iydy 1dsa/1use/1ase I9€Z1IYsq Iresq 10esq
IIIavuw I9su In3Isq IA3s Iesp
IgNI3 IuAw/IIQNUF I0dU
IeY3 1438
Ito% IIIeTuU
IHpnu3

LLYLYYYYYL OOVLVOOLLL YOOVOOOOYD DWOVOVWOLL SYVYOOVWIOL LODISLLYOL OJLLLOLLILD SLYOVILIOV YVILLYLIYIL LOVLODOLLL

VVIVLLLLLY JOLYLOOVYY LDJLJJ30010 OLIDIOLIOVY ILLLODLYOY YOOVIWWIOV OWYYOVWOVO OVIDLOVYYOL LLOVVLIVLIOVY WOLVOOOVYY TOET
Inte ITun II0qu IToqu I50®e INe3s
IIIvAR/ITSU INe3s
10TNAd :
LLIDLODLOD WIDLOYOVOY HOVIOIOLOD OIVWLLIILOOD VOVOOLLIVI VILIJIIOVY VIOVYILIOL ODOVVYVYVYYID IOLOVYILLLY YYVLLOJOLOD
VYVDDVOOVID LOOVWDLOLOL JALOVOOVOD OVIVYIVODD LOLOOYVVIV IVYYODOOLL IVOLLYVYOY OOOLLLLLOD YOVOLOVYYVYD LLLYVOOWDD 1021
(+udp] xAde 12pp 1eBy reesq ITuw IIIavew 10de
INISqQ ITUW (+wop) 1Ade IIIT3®
ITuw mse 1189 IN3Ssq II9ww
IIRAR. Ausp
I96nus IIYoOod
AeSp INODD IeAm
IIYoo3 14108
Ieau IHesq/11RY®
14108 IAdw/ITULyY
ITuu

VIOVLOOLLO IOYOWYVOVD LOLVVOOLOD ODLOSLLOVI IOVLIOOILLY JLODIVYYIY OYVILOOOLO JOVOLVIIOY. YYOIVWLOLOL VOLLIVILLO
LYOLYOOVVD VOLOLLLOLO YOVLLODVYDD 9OVDOVVILY ¥OLWIDOWVD SYIIVILISL OLLOVIOOVD ODLOVIVOOL LIODLYOVOV LOVVVIOWYD TOTT

[-wep)Imie IIIoBW IFUTY [{+wop]} 1Ade I3uty [+uop] 1Ade ITuw IIIeIu 1°o0®
(-wep]}1Iudp I9pp IN3Sq IIIeTU IN3Sq '
(+wep] rudp I91d Aesp IT33  Aesp
(-wep] I118pU/ TOqQW IIyooa IIY¥022
Ivegnes ITeAw IeAw
IIreyu I4x08 Id10s
Iawy

HﬂdG\HHHOGS. Qm -G—m

SUBSTITUTE SHEET (RII1 E 94\



PCT/US95/09576

WO 96/04391

OLLOVVVOVYD JLLOOJLOSD IDOYVYOLLLL SYIVYOOIVWIL OVOLODOVIL OLOOIILODD WOLOLLOOYD JVOOUVIVLIL JOVODI99LL OJLLILOVYOD
OVYOLLLOLO SYVYOOOVUODD VWODLLOVYYY OJLOLIIOLOY JLIVIOOLOV IJVOOOOVIOD LOVIWVYOOLD OLIOLLYLIVV' ODLODOIIVY DOVYOYILID 1081

10e8q IAQQq IIIRIp TAuqg 1dss IInes 1I°pp
1438 IHpOU} I2pp 98Z1dsq Aesp
INMT® ITedY
1dsu
Itou
I4x08

YOVODDI90Y HOOVIOVWIOLO VWIDLLOOLOO IWIVLOVIOL OJOLLLLLLY YLOLOLODYD VLIOVYDLLOOL YVOWLOLOOD LDJLJLLILY WWLIOOOOVYL
LOLIOJ9IDL JOOLVILOVO IWOVVOOYID VYIVIVOLYOV DJOOYWYYYVO IYOYOWIOLD LVYOLIOVYIOY LIJDLIYOVIDD VOOVOWWOYD LIWSIDDOLY T0LT

10305/18yy IIIV[U (-wep]} rrudp aoEnu_mmcnm Izggdsy/1Iea I1jury
14uqg Iaqq (+wep]) Tudp 11769 IToqu  I¥33
IVIHTSq IHpnhuy [-uwrep} ITopu/I0qU ITOYX/IX3Isq ITuu
9821dsq I1duyy Iygnes (+wep) Tudp AleTu
IHdse/Iytby I16sq [-urep)IIapu/ioqu
Iasd Ivenes
1398

7/ 81

DOVYLLLOOLY DILOOOIOYY YWIOWYOYILD JJIDOVOWOVYD JVYDOVDIOVOX JVYIIYOVOID OLIOLOLLOVL LOOVWLIOYLD VWLLOJOLLOVO VOOOLOJJOLL
QIALVYYOOYD JOVYOODOILL JOJILILOVD OVOOLOLOLD OLOOLOOLOL HLOSLILOOD OVOVOYYOLY WOOLYOOLYD LWYIOWVOLD LODDOVDOOWY 1091

IIIetu {+wdpjride 1sqq 1Aqq 1Z€9dsy/11e2 IITRTU 1e6y
IN3ISq 1Yndq IHynu3 IIueq J[1oqu I3o3
Avsp 110qU IAqq TTuw IN®JS
114009 IHpnUJ 1Auq
IeAw 9g8z1dsq
14128 . 1I0t6y

VYYILIOVOOO JDOVOIOLOOYD JOOWYOOLLY OWYIOOVOOL OOVOLLOVID LOOVOLOVOV JOLOLOOYOV OVWYOOIWWY OLOOYLOLLY LLOLYLYOLO
LLIYYOLOOD OJLOOYIOLD DOOLLOOYVYL OJLILOOILIOOY JOLOYYILOD YOOLOYOLOL OOVWOYIILOL JLLLIIODOLLL JYIILWIWVYL WYYOVIWLOWD TOST

10de 1AQq 12pp ITPUTY/IIduty IIIovu %03 1308
Iasw IHpNUF IIIpUTy 1resq Tudq/Insb
16033 16sq Iinge ITuw { +wop) 1Ade
13sd INISQ
1398 ARSp
INdsq IIYoo? .

3¢ 'OId

13108

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

8 / 81

WO 96/04391

WYVYDVYOOLYD JDYDOVOOOOL LLOVOLOLID VIOLOOOLLL OJLOJVOLVSL IOLODLLIJD JVOOIIIVOD JLOVLODIOL ILODOILIIO DID9DLOLYSD
LLLOLOOVLD DLODLIODOV VYIOLOVYOWOD LYOVWIOIIOWYY OVOOLOVIOVY YOVOOWVOOD DLIDDODLID OVILVYIIOOVY OVIINIVOID ODODOWIOVLD T10TZ

195w II9vm 1resq [-wep] rIUdp 16sq AI®RTU Inse IHeSq/IIeye  ITuUW IYo® 1338
I6n13 (+wop] 14Ade (+wep] Tudp 13sd 196neS IX3Isq Ieby Iaey 11gdsu
INISq [-uwep]IIapu/Ioqu 1308 Ited/IIIowy ITed/III9ey ItoW@
Ausp IJUTY IVENES [+wop) 1Ade 1Aoe/1TUTY

IIYoOS (-wep] 1bey 1098q
IvAm IVusq IN3ISq
14108 191d A®Sp
ITYyoO@
1eauw
14108

9DOLIILIDD JOVYIOIOIL DOLOLLIDYD LLODLOOVOL J99I900VIL IILDIDJISLO JLIIVOOLOD DIILOLYOIL OYLOIIILOD LIOILIOLYDD
QOOYYOVIID OOLLOIODOY JOYOVVYOOLD YNYOOVYIOLOV SIJOJDDLOV HYOOIOWIVD HYOOLOIVDD DOOVIVIOIOY IJIVIOOOYID YOOVOIYLDD 1002

I1sq I9€ZTYSq IAqq Iasq IHesq/IIeye 11adsu IIsvw 1Aug Inte [+wdp]rAde ryuw
I18q Inse IRYNuy IouUs/IppMTR 1IuRq Ito® TAuq 9821dsq 1395  INe3S Inse
I032/18YY I0UsS/1TRdR IIaey IVHISq Id2qq IIeA®
ITed/IIY®®Y IJQuyy Thuqy 10164 98Z1dsq 1vywesq I96nes
I96nes IN3ISq IAde/ITUTY 1ZLO9 109sq
Iuam/IIQNUF IVIHTISq I8ey IHdse/I1vT6y Iyud IN3Ssq
%Yl . 98Z1dsq -IaRU awsp
IHdse/IVIbY AleTu ITHODd
I03d/1eYy Ieaw
Iduty 14108
VODLODOIOL 9DLVIOLYLL LOVOVWOOYOL LODDYOOVWY LOJLLIDDOD OUWILOOIVIY JOVVVIILOV OVYOLYOUOD HIDLOILOOD YOOHLOIIIID
IOOYOOOOOY DOYIVSYLIVY YOLOLOOIOV VOODLOODLLL VOOVYOIOOD OLOVIIOLOL OIOLLIVOVOL JLIOYLOLID J99VIOVIDO LIJYI99999 1061
(+udp) 1Ade 1605q I1xsq Iapp 19ds> INMI® 1Awug
Idaqq  1resq TAug II9Ip/I60T0023 98z1dsq
Ivesq  IN3sq 9g8z1dsq Jesx  1nse 1ueq
AUSp ITed/III9%y 1016y
II40°9 196nNes AIeTu
ITed/III9ey IeAm IHdsq
Idx08
IIovu Inse
Iggnes

T e 1€ "Oid

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

O¥OOILOOOY DODOLOOOYD HIOVIOLIOD JIOVVOVOODD LODILLIOYLO DJOVVWVILOVD OILOOILOLY JLOLILIVOD DOOIWOOLOD ¥HIVOOYDDD

SLODOYOODL DDJDWIDILD IDOLVIYOID OILLILIDOD WOOUVYILYD DILLIOVILD JOVIIOVOVL OYOYOVOLID 99D9LIDYII LIOLIJLIID 1062
Iaqq I1sq ITuu 1des rtuw INe3S ITuw I9dso> rred/1rrsey Iwdsq ITuw
IHynu3 Iresq I1sq IIURq 1spp Iesx I3pp 1Ito®
(+wop) 1Ade TAuq IYusq THpnhuj
IN3ISq 9821dsq
Aesp II0T6Y
ITYoOo® I1Z€9dsy/1Iwd
Ivauw IToqu
14308
OVIVLOVIVD LVYILIJOVDD IOVOIILODD SLLILLOYOD YIOLOOIOYID VODOILLOOD WILOIIIVIOY OOVLLOOODD YOLYVLLIYLO LLLOJJOYOD
OLOLYOLOLO VIOVOODLOD WOLIOOVIOD JVWOYWOLID LOJVIIOLOD LIJJOWWIDD LVODOOOLVOL OJLYVODDDD IJVLILYVIYD WYYIOOILID 10V
TAuq 1eos IIovuw IToe I.6028 14299 Iresq 11sq  Iy03 I1edy [+wop] 1Ade
98z1dsq 19ds> IIoqu [+wop] 1Ade INe3S Idsu Icesq
I8SI Ivesq INT3d Ijury IN3sq
ITZLO99® IN3ISq IT33 A®BSp
A®BSp IIY0Od
IIY¥0o9 Ieau
ITud Ieawt 14ID8
1330S
— IIsew rueq
(e 0] 1016y
g AIelu
JOJOYILOOIDL OOOOVOLODD OLLOLOLOIL OLOLYYVIIL LOJJIVIOVO OYILOVIOOWY LLOJOVIODOOVY OOIVOOYOOD ¥IDIOVWILID OLOVOOILOL
(@)} OOOLOYIOOY DODDILOYIID IJVVYOVIVIOVY JDVIOVLLIOOW ¥IOOVIVOLO JIVOLYOIOLIL YYOOLOJDJDL JJ9LJJLIJ9 ILO9DJLOVOD IVILIIOWOV T0EZ
I118q Iresq 11sq III®TU Iresq Ijuw ITuw jueq 165q ITun
inse INMTe TAuq [-urep}ImTe IOT6Y I1juty Iydy
196neS 9821dsq {-wep}1iudp ATeru 131d
ITed/III9%Y [+udp)IAde [+uwep) Tudp
1189 [-urep] I1I9pU/IOQU
IN3ISq . . Iygnes
Aesp
g gi(eler-]
Ieam
IRT3Id
14208

DODLOOIVYID DIVIOILOVO ODIVILOJIOVY VOLVOIVSLD VOLOLLLODD LOVOVOIVOD JVDHOHOLOIL HOVOWYILIL HYODLOLYIL “LOJIJIIDJILL
J90YI991LOD OWIIIOVOLS OOLVVIOOLL LOVIIOLOVD LOVOVYYOOD ¥OLOLIOLID SILIJDOVIOV IDLOLIOVOV JLOOYIOVLIOV ¥OOOD09OWY 102T

1resq INMT® 19ppP 16s8q I3pp 19dso ItTo®
Iesp IIIovu ITuw 13sd IesX
: ' I13°8 Inge

e OId | | s

CHIQCTITIHITE CLCET /DI £ At



PCT/US95/09576

WO 96/04391

10/ 81

HOYIOVYIOIL HOLILIJLOD OOVOVOODOD VOOWYWIIOOV LLLOVODLOD YOOVOOOOWY LOLOVILOLD OSLVYOLOLOVW LOVIOOVYLL JJILVIOOVD

QDLODLOOOY JOVOVOHOYID JOLOLIDODD IOJLIVOOIL VWWWOLOOVOD LOOLOOIDOLL VIVOLYVOVD IDVILOVOVOL VOLVOILLYY DOVVIVIOLO 108

Inse

IIRAR

196nEs
Iyow

[+wop] 1Ade yAwg I17o®@
1aqq Iresq I1r1gdsu
IHynuy 98z1dsq
IN3ISq
ARSp
114029
IRAN
I3x08

I3uty
IT33

YYLOLVLLLL JLOOYOLLOVY VLLLOLOOILD JLOOLIDDIOV HDOYIIVOID DOLVIOLLIL ODDIVWOVLO WOIOLOVOOL 9HLOD99299 WYWOILILIOD

Ibey rode
b (o JoL)

I19dsu [o3d/Ieyy
Inte 16sq I4uty
IAqq  IAqq
IHpnuU3 IHpnu3
1I1nad 1AQq

IHYNu3z
13asd
I13o8

LIVOVIYVYVYY WOOLOVVOLL IYVVOYOOYD OVOOUDIOOL DODLOOLOOD JOVIVOVVOV DJODOLLOLYO LODOVYOLIOOY JIOW¥IDID90D ILLLOSYOVOD T0LZ

SUBSTITUTE SHEET (RULE 26)

1be) 1ode ITuw Inse I1Ined [ -urep] 1ydy 1189 11080 ITuw
ITUw ITRAR  AUSP (-wep] 1TuUdp
AIvTu Iredy [+wep] Tudp
I9enes Idsu {-wep] 119pU/I0qQU
1resq I1ToU vgnes
I18q I31os
(+wop) rAde
IN3ISq
Aesp
IIHODd
IeaAm
13308
L1OSVYOOVOL HOHDDDOYOY OHYOVVLIOOYD DVOOVOILOV LOVOLVIONDD DIIDIVSYOD WYIIOILILD ID999I9VIIL JILOLOILLO SIVWYOVIOO
YOOLLOOLOY DOJ9209LOL JLILIYOOLO DLOJLOOYIL VILOVIVIOD 99909LOLOD LIOO9JOVOVD 9HIDIDILOOY HOVIVIOVVD OOLILOLYID 1092
(+wop] 1Ade IHpOU3 IFuty INMT® ITo® ITSq I9Isq TIIned ITuu I118q
INISq Itoe IT33 inge : I1o® Aesp
ABSp AIRTU ITou
IIY4oo9 I3xos
Jeau ITsq
14208 IIedy
1dsu

HE °

old



PCT/US95/09576

WO 96/04391

YYOLOVIOOO OOJVIOOLLD ¥YOVOVYIVIOV 999990ILOD DOVVION0DID LODOVOOIOL IJDLODVYOLL IODJDLODDOD DIDDDODLID OVOLOLILID

LLOVOLYODD DOOLYDOVYD
III®TU IX30
19w
Ited/IIIORY
IHpnuU3
I70%

Icesq  ITuw IJuty IHesq/11%Ye
II®IP/16010099 [+uop]) 1Ade 1eby
(+udp] 1Ade Insw IT33 1Koe/ITUTY
Ited/III9%Y 1088q
AIRtu IN3ISq
I96NUS Aesp
IN3ISQ IIYHoOd
AvSp Ieau
II40o9 13208
Ieam
IJIos8

— VOOYOYOVOD YISLLOLIOD LOVOLOLLOL SILYYOLYYY LOLLOLOVLO LOOVODD9IL 99YIOOOLYD
@ LODLOLOLYD IYOVYOYDDD VOLOYOVVOV OVVLIOVLLL YOVWOVILYD VOOLIODIOY DIJIVIJOVLS
~ 1udq/Insb IHdsu IIIavuw I9asu IAQQ INMT® I19ds>
— 1dsu Iydy 6013 IHYnuU3  I{03 Iesx
- IITeTU 1To®
119dsu
IHpnuy

OVVLVOVVVYD OV¥DYOVVYDOD DLOVIOOLLO JOOLYOIIDD VOVOIILOVIV DIODOIIIVD LID9DOVOIL
OLLYLOLLLY JIOLOLIODD OYODLVOOVYD HOOVIINNID IOLIDVOLOL HYDIIVOILD ¥OOIIOLIOY

LOLOLOLOOL J030099V00 O0LIVYOOD9D WOOOLIDOIY DOWIDLIOVY YOOOVOIIDD 993992IVW9D DIIVIVOVDD T0TE

1resq rede 1gIsq Ivusq

(+wop)1Ade 1nse ride

IN3sq IHpOU3
Aesp  Itoe
IT¥Od3 ITueq
Ieaw TAuqg m
1021dsq
98z1dsq o
IIeIp/I60T0092 =2
11076y —
14195 AIeTU H
I9¢nES x
Inse v
ITed/1II2®Y =
AIRTU =
196nes £
[na]
¥OLOLOYIVL OYOIIIIOLL D¥DIINILID A

LOVOVOLOLY JLOOOWOOYY OLIDDIOYOD 100€
IITe(u ITuUW ILGO0D® I€ISqQ
ITO®
IHpnug

OOVODLIOO9] J99999WVYOD DVOVYIVHLOD
QOLIDVYDDIO HOODIJLLID HLOLOLIVID 1062

Ivausq IITetu IIedy ITueq Iredy Inye I6sq 1Yoe Iresq ITSQ IIIRIp

Iuw 1dsu TAug 1dsu IAQq Inse IIned

I9ey IVIHTSQ Ixsq IHpnuz I11ea®  ABSP

Inas 982Z1dsq I1I1gdsu I19gnes IToU
ITed/IIId9eyY II9ETTI® IAqQ INdsq Ida3s

IHds®e/IVEIbY IHpnuy 13sd I1edy
I10¥6Y 1328 1dsu
Ioes Itaad

[EODI4 |z



PCT/US95/09576

12 / 81

WO 96/04391

OVLLOVYLLY DOJD0IVOLLD LODJJVOOOV DOVOOIVLLD JLODYOVOOD ILVOLOLOOYL LOVIOLILLD JOVLILOVOY OYOLVLIOLO WVV.LOVOVID
OLVVOLLYYD DD999LOVYD YOO999LOIDL JILOIOLYYD OHYIILILODD WIOVOUIOLY VOLVIYOWYYD OOLYOUILOL JDLIYIVOOVD LLIVOLILOS 10S¢€

901dsq/1e12 10de {+wop}ride 1yuw [+wop)IAde Ipuw I3aew IITIeTu I8qq
1bwy 14029 Iresq ITuu Tudq/1nsb Iewx jusq 1yndq
Icesq IN3sq IToqu

IN3sq AESD

AVSD IIYooad

IIY4oo9 Iwsq Ivaw

Ieaw I3108

14308

VYOLOJLOVY YYOLLOOVYY YIDOOVYOLY LOLOOOVYVY LODWOLOLLD DILOLIIJLOL ¥OOSLILIOL JII9JLIOLO JDOLOLOSLO 99LILOOVOY
LIOVOOVOLL LLOYVOOLLL LVWOJOOLIOVLI VOVOOOLLLL VOOLOVOYYD DOVOVIOVIV LOJDVOVOIY D99IOVYOWD DIIVIVIIVD JIVOWIOLOL TOPE
1d5e/1TTTYII 17€9dsy/1393 ITUW IJ2s Tesq Iyoe g 1 Tudq/Insb
I1oqu Ivwusq

VOLOLOLYOV OYVDHOVDLOD SOJLLLODYD LOLIOLLILOV VOYVOYVOVD HIDOOVLOLD VLLLOOLLLL SYOOYOLIOD OLOLLIILOD LIVIOOLIOD
LOVOYOVLIOL JLLODLOVID JDOVWYOIOLD VOVOVVOVOL LOLLOLLOLD JI9JJJIVOVO IVWWIOVVYY JLIJLOVOID IVIVVOOVID VOLOJIVOIO T0¢EE

1308 Io3o/1%yy Is8qq IToOquW  IIOYX/IXISq Ijuty III9=w 11dW
Iauty . Iyndq rIoqU [-uep) M1 121d [+wop]) [Ade  11sq
15003 (~wep]1rudp ITuu IN3Sq
II0qU (+wep] Tudp Aesp
{-urep] 1T3pU/10qU 113022
ITua Iygnes Teauw
12€9dsx/1183 110€ 13108
II0oqu

YIOLLOLOVD OYYLOOVOLD LVODLVYOLLO SLYYOOLLOD IOLYOVOYID J90OYOVLDD LLOLOLIIYD WODIIVWODHDD DIOVODLOVLO VIOIIOIVIDV
LYOWYOVOL) JLIVOOLOVO VIODWLIOVYD OVIIOOVYID VOVIOLOLOD SII31OIVOD YYOVOVOOLO II9991I399 99IIOVILYD IVI999LOSL T0Z¢

IIIeTu IIIS®RW Ixsq 19%u 113389 1L0v1dsq Ieae I¥O3 ITed/T1I9e4 119dSu INe3s
IHdsu IJuty Ioux Iresq r9dsd 1resq Inse rrnad
1dsu 1133 1190w 1A3s Iusx IInes I96nes Inye
A®Sp IIeIp/16010022
I12u AleTu
13308 [+wop) 1&de
Teus 1pesq
Ivdsd/yeux IN3ISQ
IIned nesp
- . aAesp 114009
re "ol
Idsw 14308
Itou

I3x08

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

13/81

LOLOOJLOOL D99OVDIILD DOOVILLLID YIVIIILVYD IOYOVOVOVL LOOYOVOILO OLLOLLLIDO DILOVOVYWOD LW¥DOLYYOOV VYOLLOJLOLL
VOVIOOVIOY DIDILIDOVD DOOLOVYVYOD IOLODOVILO VOLOLOLOLY VOOLOLOOVD JVYOVYYYOOD OOVOLOLIID VIOOWLLIOOL LOVVOOVOWVY T08¢

Ire8q
[+uop] TAde
IN3ISQ
Aesp
ITYodd
1eAn
I3I08
ATeTU

119dsu ITo® ISpp  Ig920e
1Inad ITuw grLdse
Inye jueq
1016y

Tudy
AleTu

19dso

Iesx

ITuu

LOUOVOOLLY LLLOYOOIOY 1OOLOJLODD JIOVVILVVLI LOJDIOOVIIOV ILIJUYDVIVLD VIVYOUVIYIV LIOVLOVOLL LODYIVYYDD VIVVOLYOVY
¥OLOLODVYL YYWYOLODOOL WOOVOOVIOD OOJLIVYILY ¥OIOILUOIL VOOIOLOLYD IVLLOLYIOL WYILYOLOVY WOOLOLLLOD LOLLOWIOLL T0LE
ITuw ITIeTU I0395/1%Yyy 00,dse (-wep)Imie IIIeTU Ioeuw
1resq 1dsa/1use/19se { -wep) x1Udp Teux
Ited/III90y IUSp Iduty Tuux (+wep] udp
Jodu I1aqq [-wep] IIapu/10qU
19wy IHynu3y Iasu Ivegnes
143s (-wep) 90Tdsq/1e12
I¢nxy {-urep)ibe3y
IIdow
10dsq/1Inad
(-urep] rrudp
{+wep] Tudp
[-wep] IT9pU/IOqQU
Iygnes

JOOVOLOVYY YVYVLIOOLLL VLLLIOLOVYY LLLOLOVYIOD IVILOOLLLY LIIOLVYOOY LIVIVYDOLO JVYIVVVYOYY SLLOOODIDYL 9929902YLD
YOOLOVOLLL LLLLYDOVVY LYYVYOYOLLL YYYOWOLYDO VIVWIOVYVIL VVYVOYLLOOL WYIVLLOOVD SILIVILIOLL DYVIIIO9OLY JJ900991¥9 T09€
Twsq Iode INe3Ss IIIawu IAqq 1resq  Ix3>
IHpOnUJ Inse 1esp Iaea
nge Ired/IIIaey
: Ited/III9%Y JOOU IT3IS
III%TU 1169
196nES

ME OId zHoU3

1438

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

14 / 81

JLYLLIYI0DD YOOLODDOOVWY DHODOOOVIOL HILOIVVODD OVILLVVYOLLY HOLYYIOIIV O9OOLLLLIDD VOLOVYIOWDD LLOLYYWYVYID ¥YOODOOYOLO
OVIVYLOODD LOOYDDIODLL ODDJD0JLWOV JOVOALLOID IJLVYIIOVYD JOVLLODODL JJIVVVYVOOD LOVOLOILOD WYOYLLLLOD IOJJ9DLOVD 10TV

I11gdsu Iyo3 Iaqq Iasu IIIsvw  JI[(esq III9eW IIaew Ixsq
1InAd IHpnu3 16Nn13 (+wop) r&de T18q Ix3>
Inte _ IN3ISq 1989

ARSp - ITed/I1I90Y
114009

Ieauw

I34Xx08

OOVVYOOLOLL VWYOVOOLLLL LOOYWYYOOD LYOODILOOVW WYVWYDOOLD JLOVOLYOLL JLOOVVIYID LOYOVDODDD YOHOHIOODILD DOIILILOOY
OOLLIOYOVY LLOLOOVYVY VYOOLLLLOOO YIOJD99VOOL LLLLLIDOOYD SYOLOVLOVY OVOILLYLID W¥OLILID99D LIJDDJ299YD DDOOWOVOOL I0TY

Inte I9sw Inye IoBew ITUW ITuu Inge JITue IpQesq ITUwW ITUW
IIPUTY/IIdUTY s 19wy ITuw ITted/IIIPey ITuw ITed/IIIawy
Iedy Inas 19ppP I116q 1r0esq
IgnIl Ited/III9eY Ited/I119%Y
IIxne It3S
Iulq IHpnu3
1resq 1108
1k3s
Teux

IVYVIYVYVYY YYYLIVYOLOVY SJ0VIODODD OOHYOVVIOOO JDOVVILODD DOOVOLIYDD DHOJOOOVIOD DOOOVSLLVO 999D095YIL YIOSOLLOILO
VLLLYLLLLL LLLYYLOYOL J99LYOJD09 JJLOLIVIDD 9JJIILOYOID ODIJLOVVYLID J2920JIVID I9IJIIVUYID JDD922J19Y LY¥DOWYIOVD 100V
Iresq 1toe I¥oe I8q ITo® IX03 Ito® Iyoe
Iesp I1Sq b1
105U
1L3s
IIIOTU

YOLVVYLLOVO VIOOVLOOLI ISOVIVOLLO ISDJLODOLOD HOYDIOLODD OWILLLIOVD VOIIOOLLOD JOVOLYVYLLY VOVLIOIVIOD LILOOWIWDL
JOVLLYVYOLO LYJOLVYOOYY YOOLYLOVYD WDOOYOOYOD DOLIDOYODD JLOVVVOOLD LOOVOOVWODD VOLOVIIVYD LOLVDOLVID YWVYIOIVLIOV T06€

IHdsu 1resq IYXas IHdsu
1dsu [+wop]) IAde [+wop] 1Ade 1dsu
IYyds IN3ISsq IN3sq : 1yds

IIIeIU Aesp ARSp ITIRTU
IIIeAR/ITSU : 114029 II40293 IIIeAR/ITSU

I0Tndd” IeAl IeAl rorndd -
INe3s 14128 14138 INe3s l— MV G— “—

AIRTU



PCT/US95/09576

WO 96/04391

15/ 81

VYYYLOOJLL YIVYYLIOVYY VOVVIVODDD HVOVIVOOOL IOVOIOLIOL LOJYOLLLOD WYYOVYOVOLD JVILVILYVY OYYOOLOOVD LOOVYIOOLOVY
LLLLY999YY LYLLLYOLLL LOLIYIDOOD JLIOLYIDIOY YILOYOVYOV VYOOLOVYYOD LIOLLOLOVO OIOWILVVYLIL JLIOOYIOLD VODLLOOVWOL T0LY
IeA® I1Sq 1189 I3UTy Iasu II9ww IFUTY IpPIP
I11sQ 1a1d 6033 191d 1I9bBW

VVDOOIOVYY YVOOOLOLYL JVO9OI9YLY HIIIVOLYID LOVYIIVLOV JDOVYYLIOVY OLLLLLLODD OLOOVOOLOD JOLVVYWYOOVD LVWVLOODWY
LLODDOOLLL LLOOOVOVLY SLIOIDOIVD I999LOYIOD YWIOLLOOLVOL 99OLLLVYOLL JWVVYYYIOD DJYOILIDOWDO OIDWLILLIOOLO YILLLVODOLL 109V

Inse Ivesq Iydy ITuw Jueq
I96nes  ITIRIp 1bey 1016y
1Ted/IIIRRY 1I9%W ) AIRTU

JDDLYVYYDOD YOOIDDDOVL LLUVOVOIOLIO VOOOOOWWVD DIDD0OVYID I1O9JOVOVYY OOVYODOVED YYVYDOOWYYD OYOOD9DIO90 LV¥DOOI90LO
ODOYLLLIDD LI999990LY YVIDLIOWYD IOOJIJJLLLD 990239I2LLOD ¥IDIOILOLLL JIJLLIJILLD LLLJODLILLI JLIDDJJ909 YLOOD9J9WD TOSP

AYRTU IIueq Inte I0TX3D> IIdew ITOqU ITO® Iaew II9vy
TAuq I39eu - 19189 I032/1%4yY
9g8z1dsq Iredy ) II9eYy TI4duty
11016y 1dsu ’ Tewx -
AlRTU 1032/T04Y
Iduty

OOVVOLOLYD J99LOVOOIL 92909LYYDOD ¥IOOUIYIOOD JI9IDJLLYY LODDDIODLY JVIDOD9I9L ¥ILVIOOLLO IJLLLOVOOLY. LOJODLOLOV
OOLIJYOVLY DOOVILOIOW JDDODYLLOD LOOLOLODDD 9DDOIOVVLL YOOIO0D9WL DLOJJ9090W IOYLYOOVVYD OVWWILOOVLI WIDOOWIWIL TOvY

IIIaww IAQq IIIS®w I9€ZTYSq Iasw 1 1TsqQ  19dsd 1198w  ITOW
1To® I9€2TUSq I¥o® IENI3  IHPNUF IO3d/Ieyy Iesa

1n3Isq I032/1%yy I032/I®yy 19€2TUSq

Tuaw/IIQNU3 13Uty 1dury 1398 I03Isq

IRyl 1n3sq IuAL/IIQNUS

103>/1%4y Iuaw/IIgnuy . Iey3

1duTy Ieya 1duty

IHpu3 IHyOUZ
ITo®

YYLYOOOOYD VYOVLOOOLYY SOVOWVVVIY DJD0DOYLOVOD J9DDVILOOD DVILIVOODL VOOOWWILOL LODOVVOODD HVIIODLOID 99I0LIOLLOD
LLVLOOOOLO LOLVOOOVLL OOIOILLLYL ODOOLYOLID SJ9DLVWVOID OLVVOLOOOV LOJOLIOVIV YOOOILLIOJIID JLY¥OIDOVIDD DIDOVOVYOD TOEV

b g -1 INe3S IHesq/11RY® 116q IIow 1z¢9dsy)/1awa
. INe3s Iueq C I1odsq/1nwnd ITo® II0QU
ITo®R II9%y (-wep]1yudp ITuw
1018y {+urep} Tudp inse
1ko%/1TUTY ITed/I1I9%y
Isey [-wep] 1I9puU/I0qU Ig9enes
Ixeu IvEnes .

ATeTU

1035/T%YY —\/—“mw .mmv_“u—

14uTy



PCT/US95/09576

WO 96/04391

16/ 81

LODOVOILOY DOLOLYYOVY VOOVILIVLLY LOVIOVOVLLI YWIOIWIVVY WYLUOODOLY LOUIOYOODD OLLLIOLOLL JYVOVYLIVOL 9JD1J9209239
YOO9L99YOL OOVOVLLIILL LOOLYVIVYL VOLVIOLOIVY LIOOVIVLILL LLYIDOOOVI VOLOOLODDD OVVVYOIVOVY OLLIOLLIVYIOY J99¥DHIDI9D
IIswm I3pp IHdsq  Iasu II®IP/I16010052 Isqq I9€ZTUsq
II13%e Iedx Igniy Inse yndq Inasq
IHesq/IIvye IIIeTU 196nes ITO0qUW TuAw/IIANUY
TA0R/ITUTY ITed/III9%Y ITuu 1Yl

ITuw I035/1%4y
Idquty

I9€2T4sq

1038q

Iuawy/ IIgnuy

%43

Bkh00090<8 OVDOOLOVYY YDILOLOYIY DYIOOVODILD DI9OVOVIOD IOVOVOILLO IILOLYYODD OVIOIIOOOW SOVOYIVYDD DIDLOVOD9D

VYYYOOIVYILY JLODOVOLLL LOSYOVILOL SLVIOLOOVO 99IILILODD VOLOLOOYYD VOYOVILOOD JLYIOO020L JOLOLOLLIOO DOOYOLIDDD
Iydy Iydy ITua IITeTu Inye 1Ines I7sq Inte - Iyow IInes IpIP
IAqq Ivusq IIIasu IXO3 A®SP
IHpnu3 1¢dsa Itdu
IHdsu ABSp 14208
1dsu ITedy IIedy
Idsu 1dsu
-ITOoU INe3S
13108
OOOLIVYOODD OLALLOOODD OLOLIODDOD OJWOIOVILOV JIJIVOHLIOVID LYODIOVIVOD DOVOHLLOOOL LVYOLYLIOOO OIVLOVOVDD WOVILOLYOL
DOOYHLIODD DYOVYDODDD JVOVHIDDDD JOLIOOLVYIOL SDOLOVOLOD YIJOOIVLIIO JDLOVVIOOV WILOVIWODD DJOLVOLOLOD JLOLWYOVLIOVW
1eby I70® Iyoe IAqq Idse/ITTTY3II IVvesq Itow I9su IN®3S 19ds>
‘I9€2TUYsq I1rgdsu Io3d/Ieyy IIIeTU Ixsq IIaew Ienx3y IHpnug Iesx
In3isq ’ IHpnuy IIIs%W Itoe
Iuawm/IIQNUZ Iquty
Ieq)y
I035/1%YY
Idqury

OVOVOLOOVD JVINVVYLLO LVVYOOLLYY LVLLLLOLLY WYYLLOOOOL LYVYLLLLLO LIVYYIOVOD LOVLLLLLLY WOOWWIVOOD JOWYVLOOOD
ILOLOVOOLD OLVLLLLYYY YLLLOOYYLL YIVYYYOYYL LLLYYODODVY VYLILLYVYVYD WULILLYOLOD YOLYVVVVVL LOOLLYLIDO OIOLLLYODDD

Ious/ippmie Issu 1dss I9€ZTYsq 1ode Taswu Inge Ited/rrIaey
I0US/ITedR Ienay Iasu In3sq I3su Ienx3 Iasu
I9pP Idumq I90ptrdsd I60x3 rode  1gnay 16013

IVIHTSq IIssw Iuaw/IIQNUl

98Z1d8q I%Y3 .
IHds®/IVTBY _ z m mv_m

101S

T00S

1067

1$+1:1 4



PCT/US95/09576

WO 96/04391

177 81

OOLLVLOOOVY DOVOLOOVLY YILLIILOLLYD LOLOWIOIOVY LOJOIVVOVL OOLLLLILOL OVILOOLOVO IVOLOVYOOW VOLOVILOLO ¥OWWIVOLOL
OOVYLIVOOOL JODLOVOOLYL LVYOVOVVLO YOVOLVOOOL VOOOWLLOLY JIOVYVVYOVOV DIOWIOOYOLD VIOWOLIOOL ILOYOLYYOVD LIOLLYLOYOY T09S

IIIeru IAqQq

IHpnuz

IIretu o3 INe3s

ITI?ew Iydy 1eos I9PP |
II8q 19ds>
Ies1

¥ILOOOD0OYD JOVYOLLODLD LLODDDHDDD LOVLOVIOOD YIVVLYIOOD DOOWIVLYOD VOVVOLLLYY YYOLOOLOVL OVLIOOWVYY JDOLLOLLIOD

LY¥OO0090L9 DILOVYVOOVD WWIOO00000

¥OLVOIODDD IVILYIOOID JOOLOLVLID

IHYNuU3 IIoW I60q IHesq/I119Ye I032/10%YY

Ito8®| IIned> reby IJuty
14Ad%/ITUTY I9€2TUSq
Aesp In3Isq
Iredy ITuaw/IIQNUJ
1dsu eyl
IToUu Ito®
14208

LOLLOVYVYLL LLOVOOVOLY OLYVOOLLLL OOYYOVWYOID T0SS

IeIp/IIIeY® TAuq IIoqu
I9sw  IVMHTSQ 00cdse
16013  98ZTdsq TUuX
IHdse/1vTbY I90vTdsd
II9%W

OD0OVYVYVYIL JLOVVYOOVYLD LLVOOOJLOL LOYOVLOOYD LLOOVIOLYY JOJYIOLOOLO JWOOIWWOLO YIODLLOVOOY IOLLLLWOLL LOYDOYOIOL
JIDILLLLOY OYOLLIJLYO WYIOODOWOV WOLOLVOOLD WYOOLYOVLL OODLOVOOVD OLODOLLOVD LUODVVOLOOL VOVVVYIOVY YOLOOLOODOY 1I0VS

IIOUX/IX3ISq IToe [-wep]Imie Tbea 1rrsew Jous/IppMTE {-wrep)ITOqQU INe3IS Iydy
(-urep] Imte " [-wep)Irudp Iisq 1ous/1Tede 1L5093

[-urep] TTUdP II0YX/IX3ISq [-wep] I1Tudp
(+wep ] Tudp (+urep) Tudp TAuq [+urep) rudp
[-uwep)II3pu/IOoqU [-wep] II9pu/Ioqu [-wep] I1I9pu/I0oqU
Ivgnes 119dsu Ivgnes IVMHTSq Ivgnes

9821dsq

IHds®e/IVIbY

LLOLOOOLOVY DOVWYYYYOVD OWYVOOIYVVY
YVYOYIIOVOL OOLLLLLOLY JLLOJOLLLL
Iydy

LOJJODVYVY VVOOOVVIVY 99DI9YIVIO

VI9929LLLL LIJJJLIVLL 2209015190
ITo®e

IHpnuy

OVVYVYIOLLOY VIVOLOVLIYD IOLLIJLLLL LOYVIV.LLYL
OLLIYOYVYOL IVIOVOLVYLO VOVVOOVVVYVY VOLIVIVVIY TOES
1Z£9dsy/1103 1dss
Iroqu

LOVVOOVLLL VIOVODOLLY LLOLILOVLO VOJOOVIVOV LVLILLOVYLD LVLLLVOVVY VVLYVYOVVY LVO9DOLLID 9D9JYOVLLL JJ0J9VYYYO

YOLLOOLYYY LYVOLODOVVI WWOVOVOLYD
IIIetu
Ivusq

LOOJDIVIOL YIVYYILIYD WIWWVYIOLLL
I1o®
19asq

IHdsq
Ieox

Ot Old

LIVLLIOLLL ¥IDJJOWVOD DOIOIOLVVYY 99990LLLLY 10ZS

1032/1RYy
1duty

19€2T4Sq

In3Isq

IuAw/TIANUZ

1Y)

ItToe

AI®TU



PCT/US95/09576

WO 96/04391

18 / 81

LYYYOLLOOL IJLOYOUOLLY DOVVIOOLLIY YLOVOLOVOD OY¥IOLYLIOLD YOOOVIOLOL DIVILLIOOLL JY¥LOOVLIWYOL LOJDJLOYILD J2091D91DL

VLILIOYYIOV OVILOLOVYL OOLLYIOWYL IYSDLOYOLID OLOOVIVOVD LIOJIVOVIV OVIVYVOOVY OILVOOLVLIOY YOOOUIIOVO DHOIYOIYIV
1113w I9sw ITus TURq { -urep] r1udp I}03 IG0TTWEd
I6n13 1016y { +urep) rudp S I3UTyY
(-wep) II9PU/ IOqU 191d
Aletu IYgnes
Iapp

YOVIVVYILYD OVIVIOOOVD OOILLVIIVI DIODIDIIYD IODLOOWYLO YIYIDIDIOVD YIOOVWIHOLO WOIOODILIOV OYLLLVLIOVO JVVILWYVYOIOV

1019

LOLVLLOVLO DIYIOOODLD DOOVVLOOLY SVII9999LD YOOWIOLIYD LYLIOOD9DLD LOODIOJOUD LOOIOJIOVOODL DLWWVIVOLO OLIVLLLODL 1009

U Inse 118q Iaqq I9€ZTYsq Iesq Twdq/Insb
ATeTu  IHpnu3 I1To® Ivwsq 1ydy AIetu
196nNES 1I03sq I0T23D
ITed/IIIaeY Iuaw/IIgnuy rIedy

IRy 1dsu

DOIYOIIOOY YOOOIIOYDD ODUOYVOLOD IIDLOIVYYIL LIVIOIODIL IJOVIIOOVOLD LVLLVVLIOL IODDODOVYD DLVOVOLVVYD LYOLLODIOY

D951I9920L 1322993139 IOLILIOYID VOOVIOLLOV YVIVOODDOY OOLVOOLOVO VIVVLLYYOV WIOOIDILLO SVWIOLOVLLO YLOVYOOOOL 106S

ITedy I1032/1Yy Inse ITuw 1dsa/Iuse/I13se IIned I2euw
1dsu Inse JIduIy 1I%A® 1108 11sq I9su Aesp Tewx
ITed/I1190Y I96nes IXo3 Isn1dy ITOoU Inte
196NeS 13108
I116q IIedy

rdsw

SLLYYIVOLL LOJ9JOVYOOL IOLLOJOVLL DOLOOLOOOY LIOOLOOSILOLD YIOILOOLID LLLODLVYLIOD DLIOVLLOVO JLJ099LLIDD JVYIOVWLIOWY

OYYILIYIOVY YOOOOLLOOY YOVVIOOLVY JOYIOVIIOL ¥OOYIOYOVD LODOVOOVDD VWWVIIWIWOD OVVOLYVOLD HYOOIOYVOD OLLOJILYOLL
I9su 190y1dsd IAQQ IN®3S IIIavw IMesq (-wep]Irudp
I6nI3 II9%u IHynu3y ITRdy [+wep} Tudp
IIsq Ids3/1ItTAR Inye [-wep}Iriapu/ioqu
I3sw ’ AleTu Ivegnes
I03d5/I%°YY 1dsu
Idquty

ODDOYOLLIYD YIOYIOODDD VISLWOIOOY ¥YVYYOIOOL LYOILOOILLD SALIDLIOOOY LOOLLOLIOYD WYOLVYOLLD OJOJIDOVYOLOL LVLOVILIOVL

D0901LOVYVYLY . IYILVYO999D IVOYVYOVYIOL LLLLLIOJDY YIJOUOOWYD JIVOOVOIDIL "YOOVVOVOLD LIOVILOVVYD OJ9909LOYOV VIVOLOVOLY
(-wep]ImTe IIIRTU I1To% Inye ITuw IIow ITo®
[-wep] I Tudp 13dsq/1nad IHYNU3Z
[+uep] Tudp (-urep] T1Tudp 13132
(-urep] 1I9pu/Ioqu’ : {+urep) Tudp I9ea
III3%uW IYEnus (-urep] 119pu/I0qUW Ited/11I9%y

IIIeIU Inse Ivenes . — "—
. ITeae a

I9enes

108S

10LS



PCT/US95/09576

WO 96/04391

19 /781

YILOOIYOOY DOIDVILOSLY YOYDOVLLYD DVOVOIOVDD IVIOIVOODD OLOOIVIYOV SLIJLIOVYD LODLOOJILY YOLYOIODILY JYILYOWYOD
IOYIOOLIOL D9DLOYOOVYL IOLOILVVYID SLIIIOOLID YIVYOVLDOOD ODVOOVIOLOL OVVOVYILLD YOOVIIOOYL LOVIODIOVL OLOVIOLLID T0S9

Ixsq IAqq
IHynuy I8
1AQq INmaT®
IHpnU3

I1I9CW T I70® 1308 I9%Y I1sq 13eu
q ITed/I1119eY Tewx

YOUDIVLILLY SLVIOLOO9D IJLOJLOVYD DJIVOLLYDIL LODOWYYYYD VSLLODSIVOD IOLLOVIOODD DOVWYOVYVYD DYOOOILOOL ¥OIDOLOOLL
LOLOVIVYYD JDVIVOVIODD VOVIOVILLD ODLOVYIOOVW ¥OOILILLLY LOVYOOVLODD VOWYOLYODD JOLLLOLLLY SLODDOWIOV LIOIDYOIOWY T10v9

I032/1
Id

LLLLLOLLLY DYVYOOVYD

oYy ILS0%2  IIIaew e Iredy 119dsu Iyowe
ury - 138Q 1dsu It1o®
[-urep) Imtre
(-wep] r1udp
(+urep} udp
{-urep) I19puU/I0qU
ygnes

O¥D YLLYDODOIY OVVVVVYYYOO VIOLOVVOYY SVIDDLLLOY LOLLLLILYD O999LOLOYD OOLOVOLOOY YIOWWYWVYILD

YVYYYVYOVYYD SLIOOLIOLD IVYLODOOOL JILILLLLOD LYDVOLLOLL DLVOOVYYOL VOYYYVYOVLIO JIDJDVWOYILO DOYOLOWODL IOJLLLLOYD T10€9

IAqq  I03d9/1Ieyy IT0YX/IX3sq (-wep] 1TUdP I9pp
IHynu3 Idury (-wep)rIoqu [+wep]Iudp 186y
I9€ZTUSq (-urep] IMT® (-uwep] 1I3pU/I0qU
1n31sq { -wep) 11TUdp [~wep] ImTe Ivgnes
TuAw/IIQOUZ {+uwrep) Tudp IIOUX/IX3ISq

IeYl (-wep]IIapu/roqu (-wep)Irudp
IYgnes [+wep]rudp

[-wep] IIapu/I0qQU

IYEnes

VOOLLYVYODOD VLLLIOOLOV LOVOVLLIYLD WVVVVOOVLD LLOVIODLVOV LOJLLLIVVY LLYYYVYLIOV VOLLLLYWVYL JYYLOLVYVYVD LYLVIVLOVO
LOOWYVYLIOOD LVYVYYOOUOL VIOLOLVYYIVO LLLLLOJLYD VVOLOOVIOL VOOVVVVLLIL YYLLLLLYOL LOVVVVYLLLY OLLYOVLLLY WLWVLYIYOLD 10Z9

Iasw
Ien13
IIoeu

THdsq (-wep)IToqu Isew I[eIp/IIIVYe I9asw Texp/IIreye
Ieox IIOUX/IX3Sq [-wep]ImIe Iasu I§NII I9su
ITIIRTU ’ (-wep] ImTe IIOYX/IX3ISq I6NI] I6nI1y

(-wep] TTudp [-wep] 1TUdp

[+wep] rudp [+urep ] Tudp

(-wep] II3pU/IOoqU

(-wep]1radpus/roqu  I1ydy Ivyegnes
Ivegnes Ieux

O€ DI



PCT/US95/09576

WO 96/04391

20/ 81

LI9219290L J99LISLLID 92LOD9DIOV OIODLIVIOVD JLIVOLOVVY 9DIDOLVYIY I9DLIVIOOY JYOVYLOVOD OOVLVYOOIV OOVVVYOVVOW
VYOIOYIOIOV HIOWOOVYOD IOYIODIOIL IOIDVIVOLD OVOLOYOLLL DODIOYLIVL HJOWYIVOOL DIOLIVOLID JILVLLOIOL OJLLLOLLOL TO0L

T035/10YY Ixd0W - IHpnuUz  I1o® inye IYo8® . 13Uty
IJUTy 14Uty 11O I191sq . . 1133
I21d 1AQq : 1AQ9q

IHpnu3 IHpnuy

IOLOYOOVYY ¥OODOVOOVY VYOOIOVOOY VOIOLYVYVY 9DIJ909LLO DLODIDLLLL LIOOWIVOOIL DIDIDDI0JL SVIOWOIWLD WOVVVYVYVLIO
WOYILOOLLL LOJ99LIOLL LIOJOOLIOL LO9OYLLILL DO99090WYD HVIIOOVYVY VOOLVIODOV 990999999¢ OLOOLIDLYO IOLLLLLYOD T069

III13® 198y I’sey Aletu I9€Z14sq Ito® INe3S
IHdsu T1ed/III®®Y [+wop) IAde InIsq AlIRTU
1dsu IN3ISQ Iuam/IIQNUy
IIIeTuU AeSp I1sq 1]
114029 IToe
ITsq Ieaw IHPNU3
rJdxos Ited/I1I98y
Ited/11I2%Yy

VIOILOVYOL OVOVOOLODD OYYVOIIOVD VDOVDIVIVY VOVIVIOVOD IDLLLODDDD LOSYYHILDD JLOOLOIDIL JLIDLOLLID OVYIIILOIDD
LOOOVYOLLOY OSIJLOIYODD JLLLIOOOILO LOJLOYIVLL LOLYIOOLID HOVVYOODDD YOJLLOOVOD HYDOVIOIOY OVYODWIVVYOD JLODOWOOOD T089

Ieby IPIP ITuw [+wop] 1Ade (+uop] r1Ade Inye I032/Ieyy
1bey IN3sSQq 1resq ITuw Iduty
Aesp . IN3ISq
IIYOD3 ARSP °
Ieaw IIY0oo9
14128 Teauw
14x98
OLLYDIOOYL ¥OOLOLIIOD JLLLOLOJOL LO99OYYOHDD LODI90LLLO LOVVIOOLOVY J9DIOLYODL YIDLOYOLLD 9OLOLYOOLD OLLOOJLIOY
OYYIOODILY LOOYIVOONID OSYVYOVOOOWY WOOIILLIOD YOIDIOWYYD VOLLYIOVOL OIOVOVIIOVY LVOYOLOVYD JOVOVIIOVD DWYODOVOOL TOL9
Itoe IMesq I1o% II2ey I33s8 I9pPp
IHpnu3y IT8q Io3d/Ieyy
Iredy Idutry
Idsu

¥OOLO993LO LOLOOYIOVY DIDIIIDLLI ¥OIOIOVIID IJLOIDIILLY LIIOOLWYIL WIOOLOLLOV OLIOYYIDID OLVYOVOVID VWILLVIOODD
LOOYIIDOVD YOYIOLOOLL O9999DOWYO 1O99901990 HUYINIOIWYL VOOIIVLIOY LYODDYOVVIL DYOODLLOODD DJVILOLOLOD LOVWVLIYOO9D 1099

Inye I0US/IPPMIE I03>/I%4yy IIIseuw Ijuty IIned
yous/11ede Ixow IJuty IMesq 191d ARSP

TAug IAqq ITRdyY ITedy

IVHTSQ IHynu3 Idsu Idsu

98z1dsq r1adsu ItoU mm * mv_u_
IHdse/IVI8y I10® 13128 .



PCT/US95/09576

WO 96/04391

21 / 81

09€L :Yabual<

LLYVLLOOLY YLOVLIOOLOV LYDDLOLLLY JLOLOLOVYY LLOLLYLIOJDO JLOYOVYLLD
YYLIVYYOOVL LYDLYDOVOL VIOOYOWYVYO OVOVOVOLLL VYYOVYLYOOO OVOLOLLYYD TO€L

ooLdse III®TU Inte 1918q
T 1100
Idsa/Iuse/1ase
Iosu
Ienxy

OVYOVOVVOVYL YOOVOIIDOV VOOWIVVVYOL SLVYVYOOOLO OOOLODOLVY LOVOLOVOOL VWILOVOYLL WYYILODOLLD I9DLOYOLOD J09ILILIJY
SLOLOLLOLY LOJLIO92OL IOSIVILLOY OYLLLOOOYD JJDVYIOOVLL YOIOVILOOV LLOVOLOLYY LIVYIOOWYD ODOVOLOVID ODDOVVVODL T0Z

1IRdy Icesq 1ueq - ITuw Idsa/iuse/Isse I03d/Ieyy ITo® *
1dsu [+wop] IAde 1D16Yy IIIaeu Iasu Iduty
IN3ISqQ AIeTu ) I6n13
Aesp
IIYHOO9
Ieanr
I3I08
OLIOOOYYVYD JIOLIDLODD VOILOOVLLY YIOVYIDOOD JWYVYIOIDI9D 9OUOVOODDD LLLOIODIVIL 999I90LOLL IJIDILLIILD SILOVILOVYD
OVYIOJILLLY OWOVOIVDOD LOOVOILYVL IVILLYODDS OLILOIDIDID IILILIIONID YVYIOIVIVY DIIDIOVOVY DODOWYOOYD IOVOLOVILO TOTL
Ixs8q HHQQMC I9asu Huﬁdz H.NNU ItTo® HMUG II=?ey H..nUQ H.nﬁE
Hﬂm>\Hcmn\H0mu IT33 Iswe I1sq ITuu Hanme\Hwa ’
IIad  I6NI3 I19€£2T4Ysq I032/1eyy lIoqu
inte I1ed/II1I90Y 1n3sq ’ Iguty I1des
Iuaw/1IQNUY
eyl
I035/1eyy
1duty
19€ZTYSq
Inasq -
Iuaw/II1QNU3 mm -Inu_m
Ieyl



WO 96/04391 ' PCT/US95/09576

22/ 81
300 <
\
|
200- N L
\\ N
NUMBER \
| . s
100- ? \
1L
; ZEN

MUTANT ras CONTROL
WT ras AGT

FIG. 4
1201
110j
100:
90
tPA 80-
EXPRESSION 1
(ng/ml) 707 T
60_- "
50
] ? T
40 // R
20t //
10 ./
MUTANT ra CONTROL
WT ras AGT
NONAMPLIFIED

FIG. 5A



WO 96/04391 PCT/US95/09576

23/81
170+
160
1501
140
130+
1201
tPA 1 10.' .
EXPRESSKDN100;
(ng/ml) 901
80
70
607
507
407
30
20
104
01 |

. v . ' v r— \
WTras MUTANTras aGT CONTROL

NONAMPLIFIED

FIG. 5B

1000+
9800+
8001

4

700
EXPRESSION

(ng/mi) 600+

« 1

NN\

WT ras _ MUTANT ras CONTROL
AMPLIFIED (200nM METHOTREXATE)

FIG. 5C



PCT/US95/09576

WO 96/04391

24/ 81

SOYIOYDIOVL ODLYYIVODD VIOVILYYLY IJOLYOVLIOLY JLOJDOVVOLY DOVVVOLIDD VLVYODLOVI OIVOLODDOY LVWVIOOIVDD D9HOOIOOVLLL
JOLYOLOOLY JOVLIVIDOD LYDLOVLLIYI SOVIOLYOVL SVOOOLIOVI JJLILLOVOOD LYILIODYOLY JYIOWOODOL YILYIDOODLOD SO0J39OLVVYY 10¢€

IN®JS  I(esq Iyesq 19dsd ITIeTU IIsq [+udp)1Ade  Inse
Itov 1ydy 1esp Igeus 1981 19ds> 1Ted/III9%Y
Ioou II9o%W Iesx IN3ISqQ I9sNnES
1X38 aesp 1169
IIIwTU I7o%
IINOODD
Ieall
13108

YOOOILOVLLY WOOLOVYIVD 999909LVOL LO9OVIVIOV LVOVOLLOVL SLYOLOOOVY SLOODOVOLL LYJJDOLYVYYL YOLOOVOOOY LLOVOODLOYY
IOOIVOLYVYD LOOVOLLYLY JDJJ90VLOY VYIOIOLVYIVOL VIOLOVYILY OVLIOVOOOLL JV¥OOOOLOVY YIOOOVYLLIY LOVOOLOOOL VVYOLOOVOLL 10T

II3%% 19ds> Iopu 19ds> 1169 II3eE
1Hesq/1IeYe Iesx 1esx IHesq/IIeye
IAoe/ITUTY 1Aoe/ITUTY
1190w 119%w

LOOYYYOLOD JLVLLOOIDOL LVILVLOOOVW WOVIVOOLOV LLYLLOVOOL OYYIOOOO9D ODOLIOOLLOD 90991IV¥ODD YOOOHDOI0V LILVOOOLYY
YOOLLIOVOO OVIWVOIOOY VIOUVLVYIOOL ISLYIOOVOL WYLYYOLOOY SILLYDOD90D JJD¥OIOWWID J9D0VOLIDD LDJ9J00991L WWWIOOOWILL 10T

III9%W - IIavuw II%% I1T7o% [+wop]IAde Inse
IHesq/IIeye ITo® 1red/rIraey
IAde/1TUTY I96neS
I1aeu INISq 1169
I1o%
ARSP
IIYOId
Ieaw
14208

OLLYLOLYYD DJ99WYVYOLID VIVIVIOOOD IVIOVVOLYVY LOWODOOJOLY VLLOVILLYOL VILYVLIYYOL YOLOVYLIVVYLI OVYLIOLO99D OOVYOILOOYY
QYVIVOVLLY OOOOLLOYOD LYIVIVODDO VIVOLLOVIL YOLOODOOVLI IYVOLVVYIOWY LYVYLLIVLLIOY LOVOLLYILY OLLYOYODJD SOLOOVOOLL 1

III9ew IYow I18q 1dsa/1use/1ase rads 1be)y
19€£2ZTUSq 195w 198w . 1IUeq
103sq T6NI2 I 1Auq
Iuaw/Iquuy IVMHTSqQ
Iey3y 9821dsq
II9ETTO®
IHdS®/IVIbY
I1016Y

V9 ‘DI =

Inte



PCT/US95/09576

WO 96/04391

25 / 81

IOOYIIOLLD 2099009099 VOOOLOOVLD
VOOLOOIVYD 9930990900 LIDOVIILYD
IINeD ITOo® [-wep)]Imie
19€ZTYsq [-wep)I1rudp
Aesp Ipesq {+wep)rudp
ITedy (-wep)IIdpu/Ioqu
IA3ISq ITuUw IVgnes
1dsu 178q I16Qq
ITOU 1esp
13xos 1dsy
119dsu
II3Iss/IID®es
Tuam/YIQNUY
eyl
Iyow
IHpOu3
Ix30
I9ea
IXT99/IITvux/I6ea
IxoW
1Ted/11I9%Y

YOOVOILILY JLLYLYLIYDY JILOJIOVOID
190IO9YOYD SVVIVIVIOL 99OVOOOLOOD
IIURq ITUm b
1Auq
IVNHTSq
98Z1dsq
II9ETTO
IHdse/IVTbY
II0T6Y
IoWs
Iass
nye

LOOLOJDOYYY YOWYVYILIDD VYILLOVOOLOVY
YOOVYOOOLLL LOLLLOVDOD LVYILOOVOL

Jueq 113w
10%6y IHesq/II%4e
AIRIU 1AoR/ITUTY

II9wm

HOLIIIOOLD LOLLOLVIOO VODLOVYYYD ¥OIOLOOYLO DIOLOLIOIVD OIOYLIOLOVO ODLLIOVILYY
DOVOOOIIYD ¥OYVOVIVID LOOVOLLLLY LIDOWOILYD JDOVOVOOLD I9DLVYDYILO JOVVOLOVLL 109

IIned 18qq ITuw IHesq/1reye (-urep)Irudp

Aesp  1wyndq -~ IXo3 1eby (+wep]Iudp

Iredy IIOQW (-wep] 118pU/I0qUW

1dsw Twdq/Ins6 rvgnes
IToU : [ +wop) 1Ade
13128 TAo®/ITUTY IN3ISq
Aletu ARSp
inse IIYyod@e
IIRAR IVusq Ieaw
196nes 13208

1gdsa

IYOYIOOOLY JJ90IJVLLL ODOLOVYLOD O9DIDOYOLLD LIYOOVYOVLL LLOOYYYOLD JIDLLOVILL
VISOLOJOOYL 9ODD9OLYYY DIDIOVOLLYDD JIDIJLOVYD VVIOILOLYY WYYOOILLLOVD ODIVVILVYY T10S
g9dso ITo% Teby IToR ITI9%W

IeSx

VIO999LOOY OYILLOOYYY LOJJDJOLOVD LOVYVYVYOOOOIL VIOOWIDIDD VYILOVLOLYD LOJDWYWYOO
IYDODOWOIL JIOVVYIILLL VOO99OVILD YOLLIOOIOV LVYOOLOJ999 IWYILYOVLD VIOOLLLLOD 10V
Ivusq I3uty Iyde 19ds>

g9 Ol



PCT/US95/09576

WO 96/04391

26/ 81

- JOWVLIDOO99 LIOLLOVVIV VOLOLLVYVOD JVLOVIOOWY VOLLLLOOOV VOVYVVIOVO JDLOJLOOLID LOOLLOLLILY YOLLIOLOLYD LOYOWWOLYL
DALLYYOODD VYWOVYOLIVI LOYOYVLLIDOD SIVALYOOLL IOVYVYVIIOL IJLLLIVIL) SYOOYOIYID YIOUVOVYYD LOVYOVOVLD VILOLLOVIV T00T
IMesq 113q/1113% 1X03 IX3sq ITuw 1189 12pp
I1edy I9sw INe3}S 11ueq
1dsu 16013 1Auq
© IVIHYSqQ
98Z1dsq
IISETTOD
IHdse/IvVIby
110v6y
Ioes
13ss
nte

YILYVYLLOLO LOJLLLYVYD SLOOVLLOLL JLIVOOVYLO OVOWWIOVOD LILLOJOLYID OVIWVIOWOD VYOVWLIIOLOLL L¥DJOLLOOVWD IOVVOVOOLL
IYVLIVVOVD VOOVYVYLLLIO DVHIOLVYVOVVY OVOLOOLLYD JLOLIOOLID WYVVOOVULOD OLVLIVOLOO LOLYYOUDVY VYIOOWYOOLO YOLLOLOOWY T06

Idsa/1use/1ase IeIp/IIIRY® I3uty I9pp Iyxas ydy INmT® ITuw
135w 195w rbey rroqu {+wop] 1Ade IJUTyY 12€9dsy/13%3
Ienxy I6nx3 It IN3ISq 1t33 I10QUW
ARSp 1LS0299
I1Y0o°
IRAW
IdIx08

OLOOLOVLLY LILOOVYOLY JLLOVVIO2D LIJJIOYSD9D OVOOOIVYOO0D LVYODLILODO LLOLLODOWY LOJDOVWLIVLL LLOOOVOYID DIOYIOWLOD
OVOOVOLVYYY VYVVIOLIOVL OVVOLLOO9D YVOOVYILIOD ILOJIDLIDID VIDOVOVODD VUOVYOOOLL VOOOOLYIWY WYOJIOLOLOD J9ILOILYID 108

1e5s oordse Tapp  ITUW 1esq I159 INeJS
19dsd T 1100 Ivusq IKT3d
jesx I1IT3® 1d418q
Inyw
I9€ZTYSY
1n3sq
Iuau/1IgRU3
IRyl

YOLLOYYLOD LOOVYOIOVYLD WIDOOYOJDD OOVIVWWYID JIDILYIIOD LIOLVIVYOOJO OLVOLLYOVO JVYIOLIOLLOOD HIODDOWVLID J9JOLLIDOWY
JOYVIOLLIVOD YOOLLOOLYD JIYO291L0900 JOLYLILLLYD OYOWVIVOOO YOVIVIOODOD JWUIOWYIOLD OLOVOVYIDD LOJJJJLLYD DOOJIVYOOLL TOL

IIIeIuU Iyoe ITuu 13°s 19ds> I9€2TYsq
1bey 11gdsu 1es1 10389
1Aqq 4 £1 Iuaw/IIgnuj

IHpnu3z Om -w—u IFUTy Iey3
11081

I¥33

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

27/ 81

LOVDOLYYYL OIVIOLOLYL OVIVOVIVYD OLLVIOLYIL YVLILOLYODD OJOLLOLYYD OYVYDIOVVYOD ODOLOLYVYD JOVOIVYYYD LODOVLIOOLO
VOLOOYLLLY OYIVOYOVIY JLYIOLYILO OVYLIWOVLIVY LIYYOVLOOD DJODOVWVOVLLIO JLIJOOOLLOD JDOVOVLLLY ODLOOLLLLY YOOOLYOOYD T0PT

Tydy 1dsa/Juse/Iase  I9£ZTUSq Iresq Iresq
IIIoww I9sw In3Isq 1438 1esp
I6NI3 IuAW/IIQNUZ I0ou
%43 1Xas
ITo% 1IIRTU
IHpOu3

LLYLVVVYYVYL OOVLIVOOLLL VOOVODOOVO OVOHVOVVILL SVVYOOVIOL LOJIOLILVOL JLLIOLLIOLD OLYOVOLLIOY WYOLLV.IYOL IOVLIOJOOLLL
WYVYIVLLLLLY OOLYLOOVYY LOJLOOJJLD SLILOLLOVY JLLIOOLVOV VOOVIWVLOVY OWVYOWYOYD OVIOLOWVOL LLOVVLIYIOV YOLYIOOYVY TOET

Inte ITuw II0QU I10QU 100% INe3S
IIIeAR/ITSU INe3S
10TNdd

LLIOLOOLOS YOOLOYOVOV 9DYIOOILOS OLVLIILOOY YOVOIOLLLYLI VILLODDOVY YIOVYLLLIOL O99OWYYYVYIO IOLOVOLLLD YYWIIOOLOO
YYOOYDOVYID LOOSYOLOLOL JOLOIOOYOD DVIVVYOYDDD LOLOOVVVLIY LYVYOOOOLL LYDLIVYYOVY JOJLLLLIOD YOVOLOVYVYD LLLYVYOOVIOD 1021

{+wop] TAde I9pp 16y IrESqQ ITuw IIIa%w 10de
INISqQ ITuw [+wop) 1Ade o . IIIT3®
TTU™ Inse ITsqQ IN3Isq II9ww
IIvAw AVSP
I96nws IIYo23
Aesp INOD3 Ieau
IIYoo9 13x08
IeAm IHesq/IIOYw
133058 IAow/ITuUty
ITuw

VLOVLOOLLY LOVOVVVOVYD LOLVVOOLOO JOLOOLLOYLI IOVYLIOOOLLD JIOOLVYVYVYOY OVYOLOIOILD IOVILYLIOY VVYIOVLIOLOL VOLLLYILLO
LYOLVYOOVYD VOLOLLLOLY VOVILOOYDD OOVOOVYOLY VOLYOOOUVYD OSVOOVILLOL JLLOVODOVD OOLOVIVOOL LLOSLYIVOY LOYWVYIOWVYD TOTT

(-wep]IAaTe® IIIoww I3uTy (+wop]IAde  rjuty  [+wop]IAde ITuu IIIetu I2d®
(-uep] 1TUdp 19pp INISq IIIRTU IN3Sq
(+wep] Tudp 1at1d ARSD IT33  A®sp
(-urep] 119pPU/ TOqU IIY¥022 IIYy0o9
IveEnes Ieau IeAw
IIIeTU Ida0s 14138
9%y

ITed/IIIa%Y O@ .G—u

T (RULE 26

.
ek

SUBSTITUTE SH



PCT/US95/09576

WO 96/04391

28 /7 81

JIOJLLLOLY SOVOLLOOLY OVOOVVVIDD YYIIVLLLLY VOOOLOOVIVY LYLLLLOOLL 9999WIYOVD YOLVLOLOLD LLOLOJJLOL DIDJOIVOOLO

YUDOYYYOVYD DALOYVOOVLI SLOOLLIYOD LLYYIVYYYD LOJOVYOILYL YIVYYYOOUY DODIJLOLOLO LIOVIVOVOVD WYOUOOOVIV 9DDOVIIOOWD T0LT

AI®TU 19ds> 1bey ITuw 1088qQ IZ£9dsy/1awd IIIA®

IusI IA3s ITO0qU Iulq

: 1iresq

I1A38

I9%W

Tewx

YOOOVOOVYAL JOYYLIYYDDD JIOYDOOOLY LYLLODOYID YYOYOOLOOY DOVOOWIOOWD J9D0VOIVID VOOLOVOOOV J9DLOOVOVO ODDODVW.LOJOOVY
JIOJDLODLOV ODLLYLLODD OVILIOIIVL YIYVOOOLOD LLOLOOYOOL JJLOOLIOLD OJ09LIALID LOJVOLIOOL OOJ¥IIILILO J9VDOLVIOOL T09T

ITSqQ 1II8q 1189 {+uwop] 1Ade 1Auq IAqq  IKdsq IIIeTU
1qdy Inse INeS/IY3ISW/I9ENSq nte IVMHTSQ IHPNU3 IaGQq Inse
1IRAR 1180°9 98Z1dsq ITo® IHphUJ 196nes
AIeTU ITua IHds®/IVTbY IHpNU3 ITed/IIIaRY
196nes 1°pP . INasq 119dsu ITum

INODD AesSp

ITum IIy¥023

Ieau

I3x08

Tudq/Insb

OYOVDILYLO DODODOOYYL LOWWLOOVLY OYVYOOOVOOL DOVOLLOYDD LOOVOLOVOV JOLOLOOYOY OVYVOOOVYVY OLOOVLOLLY LIOLYLYOLO
JLDLIDYIYY D9900J0LLY YOLLYDOLYL OJLLOODJLOOY JDOLOWYILOD VOOLOYIOLOL DOVWOVOILOL JLLLIOJOLLL JYDOLYDYVI WWOWIWLOYD TO0ST

Inye Icesq  901dsq/IRTd IIpuTy/II1sutry IIIoew IX0o3 1398
IINRD T0de 1bU] 10esq Twdq/InsB
AUSp IYoo?d I{uu [+wop] rAde
ITou IN3Isq
IJI08. AeSp
ITedy IIYODd
1dsu IRAW
Ix39 14108
I9wd

1Ted/1119%Y . uo .G—H—

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

29/ 81

OLYILOOLLY LLIJLOJOYOD OYOVOXOOOL OLIDIDOLOD YOLOLOJWYD WYOVOWLOLD JVYDILOYIIDD WYWILLOJLLLY O9OJVYLLLIOOY OJ¥OJLOVOD

IDYLOVOIYYD YVOOVIOLOO SIOLOLOODY JYOOOIOVOD LOVOYOOLLO LIOLOLYOVD OLOOYILOOD LVYYOOYYVYOD JDOLYWYIIL JDILIOOWOLID T061

I0TX39 Ix8q IIOQqW Iaqq III®IP Inse
19ds> IHpnu3y 110AR
18X 1689 I96nES
Iredy 13sd 1Ines
1dsu 1308 ARSP
IIRdy
1dsu
ITOoU
14108

11769
II0YX/IX318q
{-wep] 1Tudp
(+uwep) Tudp

{-wep] r19pu/I0qU

Iygnes
IZ2£9dsy/1x03
IToqU

Iaqq ITuu
I3pp
119dsu
I1nad
inye
IHpNu3

OVOLOLOLOY OOLOOLLLLY LOYYDIOOLD YVYOOUDIIDD LIALOVIVILD UUBUU@U&UU OLYLIJIO0D J299920199 YOVOLOYILY LVYOYVOLYOD

SIJYOVYOWOL JOYOOWYYYD VYOLLIOOIWD LIJDLODODD VOVOLOLOVO DOVOOLOVDD OYILVOOYDOD 9DDDI99VID LILOVOLVYD VIOLIOVIID T108T

ITuu IL5009 I4dy Igasq
I9pp ITo®e Ito®
INaT® IHpnuz
AleTu

49 'O|

I6sq
13sd
1308

{+wop] rAde
Ieae ITsq
1pesq IN3ISq
ARSpP
114022
Iresq reaw
IJ3x08
Inse
ITRed/IIIa%Y
I96nes
1189
Iined
AESp
ITOU
Idx98s
Ieus
1vdsd/ reux
IIne>
Aesp
11RdY
I1dsu
IToU
I4a0s

IL0b1dsq
19ds>
* resxz

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

30 / 81

VLLLO99OLY LO9DIVOIOL HD9OVIO0OO OVOODLOLOLD VOVYOVLLLY 9921019990 YIOOLOOOIY I99999VOOL OLOLOVOVYD VILLOO9DLD
LYYYOI0OYD YOOIOLOSOY JDIDLYIIDD DLJIWIYIVD IOLLOLYYYD JDDOYOYDIIDD I99OYIDIDL 9IIIIDLIOY DWIVOLILLD LYVYIIOOND T[0€Z

IIueq Iueq IIIR{U ITuw  Ir19ew IIueq
1Auq 1huq 1pesq IAuq
98zT1dsq 10¥8y 1esp 98z1dsq
IICcY6Yy  ATeTU IIryby

98z1dsq

Iresq 1duq
Iueq 9gzidsq

I1ueq
1iuq
98Z1dsq
1106y

LODOOYIIDL ODDIVLOLOL OVOLLOLOLD YIOOVVOLO9S OLLLLOVOOL OWYOLOLOLL SLOLOLOOLO JILOVOLIIL OV¥OLOIIILL WYYIVLILOLOV
VOO0DL900V DDJOLVOYOV JIOYYOVOVD IODOLLOVIDD OYWYVILOOW SLIOYOVOVY DVOVIVIOVD DOVILOVOOY SLOVIOOOWY LLIOLYYOYSL 1022

1Anq 1resq IHdsu IIIeIp
Iueq yesp 1dsu Iydy
1076y Irretu 1138w
Aletu
9821dsq

I1uwq
1Aug
IVMHTSq
9821dsq
II9€TTO9
IHdse/1viby
IIrI6Y
Ioes
I3Sss

inte

Iueq rjury 19pp rAuq rasw

VIOLODOOLY O9SOVWOVVOLL ODLOOYILID WOOILLLIOL LYOWOLLYOL YOVOOYOWOW OVOLOOLLLL JLOLIYOVYY SVYVIILOIV LODIYOOLOD
JL¥YOYIODDOVL JODLOLLOYY OOVIOLOVOD LODOVVYVYOV VISLOVVIOW ISLOJLOLOL SILOYOOWWYY OYOVYLOLLL JLLLOSYIOL ¥IO9LOJYID 1012

[+wop]1Ade

Ious/Ibymie  INISQ

ARSp

114092

jous/11ede Ieau

13108

Tudq/Insb
TAuq
IMHYSq
98Z1dsq
IHdse/Iyiby

IIIaeu

Ivusq

1398

ITIRTU IWNdsq

VYOVOOOLOLL JLSLLLOLOD LODJVOOVOY ODHLOJVIODL DJOVLLOVOD IVOVOOILOD VWILOWVOOV JLOOVWYYOO LLLLOYILID WYIWYIOIIO
LOLIODYOVY OWOVVVOVOD YOOOLOILIL DJVOIDLOOIOV ODOLYYOLID OIOIIOOWID LIVWILLIIOL SVIOLLLLIOD YYWYOLOVOD LIWILYD99D 100Z

1II93p [+udp] 14Ade Ious/Ipymre AIBRTU  TTUw
Ious/Ippmie IN3ISq 1ous/11ede Inse
ousg/1qede aAesp ITun riuq Ireae
IAuq 114023 I96neES
IVH¥Sq I%AW IVYHTSQ
98z1dsq 14108 9BzIdsq

IHdse/1¥16Y IHdse/1viby

IAQq runw
IHpnu3
INmT®

ITuw

99 Oid

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

31/ 81

VOLIJLLOOD SLIOVOOIYD LOJLOALOOY DOYOIOLOVD OYIDILOVID WOVIDOVVDD LOJLOLLOVY IJLOJDLODLID J9I3IDILLLO LILLODSOVLL
JOYOOYYDDD IYYOLIOOLD YOOVIOVIOL IJILODOYILD DLOODOVOLOD IOLOJJLLOD YOOVOVVILL SYOOYOOVDD DODIIDVVVYD VOWWIOIOLVY 109

19ds> [+uop] 1Ade 1189 ydy 1eby II9%u ITuw IHpnuj
1esx IN3ISqQ 1INOD® ITuu 11080
ARSp Icesq
IIYoOd 1esp
I1x8q 1AW 1dsy
I4X08 119dsu
I1388/1I12eS
I9eZtysq
Inasq
Iuaw/IIQnuy
Ieys
YO8

YLOOWOILOD YIOO2OLOOY IOLVOOVILL OYYILOOVID IJ999OLOLL IDLODILOVD OLIDYIOYID YIOOOVIOLOY JDLOVODOODL DOODOWVYLD
IVIOLOOYOD I9J290VODL SOVLODIOVY JLIOVIILOD ¥HIIIIVOVY DOVOOOVOLO OVOOLOOLOD IDIDLOOYIL 9OVOLIJDOY DODOJOLLLYS T0ST

ITuw I9ds> Inse JIeae Isqq I19euw Ines/II3Isw/I9¢nsq IIned
Iesx 11sq Iresq Ivndq I1dxqq 1718099 Aesp
Ivesq ITuw IIoqu IIIaew 1I3app IToUu
II9%uw 1IPAR IpIp Ivesq Ituw 14108
I96nES I1ZL093 ITedy
I tud 1dsw
II9%W inse
IIRAR
AIeBTu
196nes

VLYVYOOOLYL DOLLODOLLL LO99999VYD YOOVYOVILO VIOOLOILID JVOOVOLLOY OHLOOLODDD YOIOOLODOOY LOODIOVODL OLOLIOVIVYD
IYLLOODYLIY O9WWIIOWYY YOOIIIILL) LIOJLIOLOVD LODJYOOVOD SLIDLIOVYOL DOYIOVIIID IOODYIIDDL WIIOJIILIOVW OWOVOLOLLO 1OV

I1resq ITuw I1sqq (+wop] 1Ade INMT®  Iueq IIretu ITuw  IIISew
1£3s 12€9dsy/1Ie2 IV¥Ndq ITUWe Iresq 1resq
II0QuW ITOqu Inse  IN3Isq 1Auq 1esp
Aesp 10%8Y
114023 ATeTU
IIeae IBAW 9821dsq
IJ4108
Ig6nes
IS0TTwe?

H9 DId

HEET {RULE 26)

fad
~
-

" SUBSTITUTE



PCT/US95/09576

32/ 81

WO 96/04391

990091090V JDLOYLLLYDD JOOVOYIVID OVYOVOOILIOL LOLOJIOLOVY SOODLLOLOD VOVOIILOWL OIVIOVIOOW OIVIOVOVVYD WIOLLIIIDL
QJODOVIIDL OVILYYVYIOD SODOLOLOLID JLILIDOVOY YOWOOIOWILL DDIOWYOWID LOLOOOWOLY IJOLYOLOIIL IOLYILILLDY LYIVYOO9OY T00€

IX39 IIne> I1sq IZ€9dsy/raws IToR® ITu INe]S IITequ 00rdse
1983 Ivusq ITue  IYOQW IITeAR/ITSU Iroqu Tuux
IXIo9/1I1eunx/1Bed Aesp 1des : 101ndd
132w 1Iedy IIIRTU
ITRd/IIIdRY 1dsw
1resq 172U
IINeD I310s
Ausp
Iredy
1dsu
Itou
1daos

OJLOJOYIIL OJLILLOLID VIOOLOVODL LOJLOLVOVO OYYOVVOOVD JIOLOTOVOL JIVOIVLODD ¥WOOIOLODLO LLOLYOLLOL LIOLIDODILO
JOVYIDDLODY DOVOYYOVOD LODDVDLIOY WIOYOIWLIOLD JLLOLIDILD 99IVOIDLIOY 9HDLIOOILYIID LIODODYIOYD WWOWLIVYIY ¥YOYIOIIOWD 1062

IAqq  IRdsq Iresq Inte I358  I1I0QW  AIETU IJuty IITE(U ITUW ITedy
IHpnu3 Iydy ITuw 191d Idsuw
1esp

JOD093LOIALI LIJDYILIOVY JODJOVLOLD DIOLODOOLYD WYOOILLLOY JOVOOIWOOL JVWOOILOVID LOSLLOLLOD LOVWLOLIOLD DJ2999Y1999

999090V YOOOLOYIOL DJDDJLWIYS JOYOIIIVWLD LIJOOWVWVYOL SHLIISIOOV HLIJOVILOD VIOOVVYOVYID YOLYOVOOVD 99DIILVODD 1082
IaAqq IAQq 1resq Indsq 1¥yxas ITUW IeaA® ITSq
IHpNU3 IHPNUJ I1sq {+wop) 1Ade (+wop] 1Ade 1303
1169dsu Iesp IN3Sq IN3ISq Iresq
110€ ABSp A€Sp : Irned -
I1Ty40D? ) IIY0Od Aesp
reaw Ieauw 110U
I14310s 14308 14108
: IRUS
rydsd/yeunx
1INEed
AuSp
ITedy
Idsu
1tou
14108

D2OYOOOLOL YOYOILOLOD LLOLOODD9D LOLOJLLLOD LLLLOOYOVI ODLLLLILIO WYLIO999990L9 SOYO99ILLL SLLOOYOWID LLOIYILLOL
JIDLIVOYOY  LOLODOYIVID YUDYDIDIIDD VWOVODOWVYID VVWVVYIDLOLY JOVVYYOVOD ILWDIDDIOUD IIDLIIIOWYY IWWIILILOD VVYIOLOWWOVW [0L2
1189 1L0D1d8q 1°AR 1be) ITuw 19sq

e I9 .G_“_. vusa

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

33/ 81

DVOVIIILYY JLOYOVINOV LILODYIVOOL ODLLILLLID 92ILOYOVYD HILYIOLVVYID VVOLLOOLOL LIOVWOVOOLL VILLOYOODD WLOOLOOLOD
OLOLODOVLL OVOLOLOLOL YVOOLOLOOY JOVVOVYVDD DOOVOLILLO OVIOOVLIOD LIOVVOOVOVY WWOLOLOOWY LVYYYOLOOOD LWIOVOOVIO T0tt

119d8u
I10nd
Inte

IToe I8pp
ITuw

Ig9°0%
grLdse
Iueq
o%by-
Tudy
AIRTU
19dso
Jesx

I ITuw

Iresq  1A9qq
IIIe(u IHpnuy
ITed/III8eyY Iesp .
T00U
I1K3s
Iaey

OODOOVYLIYY LLOJJOYIOO WIDOVOVOVL SYIVVOVIVD VILOVIOVOL LLOOVYOVVVYD JDVIVYWOLVOV VIOOYDLOVY WYVYWVIOOLL IVILLOLOVY
J990LLYYLL YVOOOILIVOD LVOOLOLOLY OJLVILOLVLO LYVYIIVOLOV VVYOOLOLLLO OLOLLOVIOL IVOOLOVILL LLLLLYJIOYY VLIVVYYOWOLL T0Z¢t

10325/1%v4YY 0ocdse
1dsa/juse/rase

1duty

(-wep] r1udp
Tux [ +urep] rudp
[-wep]) 115pu/10qU

195U Iygnes
(-urep) 901dsq/IR>
I6nx3  [-wep]Ibey
TIow
10dsq/1nad
(-wep] 11udp
(+wep] rudp

[-wep] I1T3pU/I0qUW

venes

(-wep]1mie IIIOTU

9w IwWsq
Jewx

VLLLOLOYLO JIVLLOOLLL YILLIOLVYOD VILYIVVOOL ODVVLIVVUYOV VOLLOOOIODVY LODD9DIDWY DILLILOOYO SLIOOYOLOLY SWODVLIODD
LVYVVYDVYOLYD OVIVVOOVVY LVVVOVLLOO IVVLVLLIOOV JDOLLYLLLIOL IIOYYOJDODL YOIDDD9DLL JOVWOYIOLD J¥OILOVOWL JLIDLVODOO T101¢€

1ode  INe3S

IIIs?euw

199 IITeTU ITBq IIIPUTY IKNdsSq IJUTY [-wep]imie
IHpnu3 Iresq 133> Inie  IBsq I1a7d IeqX IHWeq
Inye Inse yjesp I9wd 13asd I90® IIOUX/IX3isq
I1ted/IIISeY IIPUTY/IIDUTY I3%w AJIeju

yred/1Ir2ey 100U II3JS 1398 ITes [-wep)Iimie

196NeS  IHYNUj Ibey {-urep]Irudp

Iyow (+urep) rudp

1438 (-wep) ITapu/I0qu

- ) Iygnes

ro ‘ol e
Ieoux

ET (RULE 26)

-
-
[

SUBSTITUTE SH



PCT/US95/09576

WO 96/04391

34 /81

LOOLOOYYOD DOVLLYVYOLL 993LYVI92D VOOOLLLLOD JOVOLOVIOWD SLLOLYYYYD OYDIOODIVOL
YOOYDOLLOD OJOLYVLLOVY JDJVLLOJDD LOJDVWYYOD SLOVOLOILY JOWWOVLLLLO JI92099LOY
Iaqq Iasu IIIaew Ircesq IIISeW IIabBwW Iasq
IHYnu3 I6nay [+wop] 1Ade 1x8q Ix39
IN3aSq I9®d
Aesp Ired/III9%Y
114009
TeAm
Idass

JLYOOIILIOD VYYYYYOOOIL JILOVILYIL LOLOOVVLIVD JLOVOVIODD OVOODDO00L D9920LOLOD
OVIODO9VYDD LLLLLIOODOY OOVYOLOVIOV VOVIILLYLD OVOLILODOO DLOJODJ9DY HOI99WOVID

Iovw Yruw ITuw ITRd/III9%Y IToR ITuw  ITuw
I9%y ITuw Inre Ifuw ypesq ryed/rrisey
In3as 19pp 1169 1resq

Ited/I1I9%Y ited/II130Y

I1xAR ITW IT3S

IuIq IHynuy

1resq

1438

IJewux

J0OVDOYVYLOD DIDOYVILOD OOOOVHLLYD D990990YLD HOIOOVOLLY 99993999Y0 LYLOOLIOIL
OIOILILLYOD JOOJLLOYID IODJLOVYYID J2290DJLYD JIDIJILOVYYIL J00292J019 YIVIOVVIOOV
I7o% ITo® Iasq Itoe IX03 1ITo® I10%

1189 Itoe

ALOJJLOJLO ODOWOIILOD DOVILLLOOY OW¥IOOLOOLLO JLOVIOLVVLL OVOVLOOVLO JLLLOOYIYD
OYOOOYIOVD JOJLIVOYID DILOVVVYOOL OLOOYIIVYD OVOLOVWLLIVY IJLOLYIOLYD OVVYIOLVLO

Iresq Ivxas IHdsu
[+wop] 1Ade {+wop] 1Ade INe3s Idsu
IN3ISq IN3Sq Iyds
Aesp Aesp IIIRIU
II¥0Dd II¥oDd IIIeAR/ITSU
Ieau 1eau 10TNndé
13108 13108
AXeTu

A9 Old

HIOVYOILOL LVYIYOOLLL LLODYWYYOD
D99LIJOYIY YILOLOOWVY WYOOLLLLIO TOLE
Intye ISsw Inye
IIPUTY/IIdUTY
Iedy
16013

VIYVYLYVYY YYYVYILYOLD ¥HOIYLOODD
JYLLLYLILL LLIIYVLIOYD 1O99L¥DDDD 109¢
I1resq
Iesp
[oou
I1A3s
IIIelu

OYILVYYLLIOY OVIOOVYLOOL LLOJYLIVYOLL
JLOVLLVYOL JDLYDOLVYOOVW WWOOLWVLIOWY T0SE
IHdsu
1dsu
1yds
IIIRTU
IIIRAR/ITISU
10TNndd
INe3Ss

LLOLOOJLOO LOOOOYOIIL DDOOVILLLD
YYOYIOOVYID YOODIDLIOOY DIDOLOVYVYYD TOvE
1resq
{+wop] 1Ade
IN3ISq
AESp
II4oo®
IeAw
14128
AI®TUu

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

35 /81

WO 96/04391

H9000WILYIY DLOVVIIVLD VYOOIVVVWILOV VOLLLLLLOO DDLOOVWOOLD J0OLVVVOOW JLVWWWIOOOY WODOLWVWOD S¥OOD0000V LLLVOWVOOLL
OO009LOVLO DVOLLOOLYD IDOOLLLYOL LOVYYYYVYID JOWYDILIOVY DDDVLLLOOL OVLLLYODDOL LODOVYLLLOD J1DO9999901 WYYIOLOOWY T0TP

Inse Ivesq Iydy ITuw rueq AIRIU I1Iueq Inie
I960®S  IITeIp 1bey 1D%¥6y TAwq
ITRed/IIIRRY IIavw . AIRTU 98z1dsq
II0thYy
AIRTU

OVYDO0DOVYY DOD9DIDYVD OLODIOVOVY VOOVVODOVY OYYYODIOVWYY DOVOIDIOID JIVWODDIOIDL DOOVVOILOLY DI9DLOVIDD LODDIOLYYD
OLOJJJJLLL O990093LLY JWIDOILILL LOJILIJOLL JLLLIDJLLL JO1J903290 HYIOIDOJ9Y JIOLIOVYOVL J9DDVOLODS WODHIOOVLILO 100V

IQOTI3O 1Isvw 1Ioqu Ito% Isvuw 1I98WY IIISew JAQqQ III9ew
Iaeu Igxsq I035/1%yy Iyo®e I9e214sq
IIedy IIsey Iduty Inasq
1dsu Ieux IuAw/IIANUy
I035/1RYy Ieql
Iduty Io3o/1e4yy
Iduty

IHpNUJ

QYO0YOYIID DIIOIDDLLY WIODDODOIDDL YOVOIOIDDD LVILVIOOLL 9DLLILOVOSL VIOJ9DLOLO YYVLIVIIOOV DJVOVLODOLY ¥OOYOYYVYYL
OLOOLOLODD D9D0D0OWYL LYODIDDI39Y LOLIJDIDDIOD YLOVIYOOVY OJOVYYILOOV LWOODOWOVD LLLYLOODOL OLIOLYIOOVL LIODLOLLLLY T06€

1030/I%YY IIswW 17o® ITsqQ 19ds> 3 CL- TN § £1- Iyo® INeIS

I9€ZTYSq I6NII IHPNU3 IOFD/IeYy IuUsS
I4uTY I03d/I%yy I9€Z14sq
Inasq 1duTty 1398 1n3sq

Iuam/IIQnU3 Iuaw/IIQNU3

IeY3 1oY3
Io® I1duty

IHpnU3

g &1

¥YDI9OYLOVD SI90JVLLID DOVLIOVOOD LVDODVVILO LIOOOYVOOD DOVIIOOLOD 99933LOLLD DILYILYIOD IVOILODIOV YOO0090VLO
LOO0OLYOLO DJD00OLYYOD 9DIYYDLIDD YIODOLLOVD YYIIOLLODD OILYOOIVID DDOTOVOVVD IOYIWVLODD OLIOYIIOIL IIDIDIJLVD T08E

IHesq/IIeye 1169 Izdouw  rze9dsy/raes 119dsu I¥o3
INe3S Iueq 12dsq/1nad ItTo® IIoqu IInad
Itoe I19ey (-wep] ITudp ITuw Imnye
I0¥8yY [+uwrep) Tudp inse
1Aoe/1TUTY 1red/III90Y
Isey (-urep] IT8pU/TOqU Ig9gnes
II%U Ivgnes
AIRlu

i - 79914
Iduty

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

36/ 81

VLIOVIOVOVL LVYVYDOLVLIVY VVVLIVOOIOL YIOYIOVODD OJJLLLIOOLIL LOYVYOVYIYD IDJ0J31J09090
LVOLYOLOLY VILOOVIVIL LLLYLIOOOOY LV¥SIOILIDD DOWVWVOOVOV VOLLIOLLYIO YIOD¥OIDI9

OLLLOOOLOY LOVIOOLOVY WYYOILOLOVD
OYYVYOIIYIL YOLOIOWILL LLOOVOYOLO 109V

IHdsq  I3suw I1exp/I160T0029 1sqq I9€ZT4sq Iydy Iydy ITuw
Ied>x I6NnI3 ' Inse 1yndq ITuw IN3ISq
IIreIU 196nes IIO0quU . IuAw/IIQNU3
ITed/III9%Y eyl

ITuu 1035/1e4y
Iduty

19€2T4sq

1n3Isq

IuAw/IIQNUF

1°Y3

WOVLOOVOIL JDD099VOVYDD SLOVOVOILL SLILOLYVYOD 9OYILOIDOID WOOYOWOVYD DIIOLOVOOD
LOLYOOLOOY 9990010190 JVOLOLOOVY JYOVOWLLOO JIOLV¥DOODI0D LOSLILOLLI DODOVOHLIDD

J909LIYOID 9OLOLLOODD ODLOLIODDD
DOOJVYOLINI IJYIYWYIIDD JIOYIYDOIDD 1T0SP

IIIeu Infe IIned>  I[sq Inte IToe  IIned 1Ipap 186y 1T0® I1o%
1aqq IVusq ITIdew I%03 Aesp I9€ZT4ysq 11€dsu

IHpYNU3 Iedsa ITou 1n3Isq
Hdsu Aesp : 143108 Iuaw/IIgqnU3
1dsu I1edy ITedy Ieys
1dsu 1dsw I03o/1%0Yy
IToU INe3S Iquty

Idx08

JOOYOIIWYLD YIIIVOLIVD OLVOOOVLYD JOOVYOLLOOD LLVYILYIOD ODIVYIOVYOVD JVOVLLOLYD
DOOLIOOLYD LOOOLIVOLO DVLOOIOLYLD DDDLOWYVYIDD WYLLOWLYDO DOOLVYOLOLD OLIOLYWOVLO

IAqq Idse/ITTIYII IVesq Itoe 195U INe3s 19ds2
1032/T0Yy IIICTU IXsq II@vw 16013 IHpnu3 1esx
IHpOu3 IIIo%W Itoe
Iduty

VYIVLLLLOLL VYYYVLLOO0O LLYVYLLLLL OLLYYYLOYO OLOVLILLLLL YYIOOVYLVOD JOOWWYLOOD
LVIVVWVYOVYY LLLLYYOOOD WVLLLVYYVY OVVLLIYOLD OVOLVYVYVYVY LLODLLYLOD 990LLLYODD

1dss I9€ZT4sq 1ode  1ssu  Inye ITed/III90Y
Iosu Iosu IN3I8q I3Isu I6n1y Iosu
16013 Ien13 rode Igni3 . 16013
Iuawy/ IIgNUZ
VY3

DOVOVLIVOOS LLOVOLOLLY LLOJVOLLLY SVYOVYOVSL DOVILVILYY WOWWOOLOOW JLIDWYISLD
OOLILVLIOID YYILOYOVYD VUODLOVYYD JLLOLLOLIV OOLOYIVYLLI LOLLODYIOL OVOILLOIYY
IvAR  ITSq 1389 13Uty Issw  II’vw IJUTY IpPIP

11sq 191d 16013 191d rr9eu

LOYOVOLOOY DOVIWVYVYIL SLYYVYOOLLY
YOLOLOYIOL OOLVYILLLYY JVILLOOWYL TOvY
Ious/Ipymie I90%1dsd
Jous/11ede II9euw
Ispp IAug
. IVHTISQ
98Z1dsq
IHdse/I1v¥T6Yy

OVVVVLOOOL LYLVYVLOVY WYOWVYLVYOID
OLLLLYOO9Y WIVLLIYOLL LLOLLYLOOD T0ED

YYYOOO0OWY YWVYOOOLOLY LOVYODDOOVL
LLLOOOOOLL LLLOOOYOYL YOLOJOOOLY 102V

N9 "D

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

37 /7 81

OLOLOVLIODD YIDOOLYVOV LOJLLLLILO LOVILOOLOV OLVIOLOVYDD WVYOLOVILOL OVOVVIVOLO
OVOVOLVYDOD LYDODVLIDL YOOVYVVYOVD VWILOVIOWIL IDVLOVOLLOD LIOVOLYYOY JDLOLLYLIOVD

IIIeTuU IXo3 INe3s IIreew JIydy J1EdS Ispp
I118q 19ds>
1esx

OLOVYIOYIOOD U¢B<4B<UUO.UOUU<U<B<O OVOVVYOLLLY YYVOLODOLOV JIOVLILOOVYY YOOLLIOLLIO
QYDLYILOOD JLVLIVIOOD DJ9DLOLVLD OLILIOVYVYI LILLOVIOOYOL YOLYYDOLLL LOOYYOVWOD

IHesq/I1eye I035/1%4Y IeIp/IIINVYE TAuq II0QU
I1eby IdutTy I9su IVMHTISq oordse
IAoe/ITUTY I9tZTUSq I6na3 9gzrdsq Tuux
Inasq IHdse/TvIby I190pTdsd
Iuam/IIgNU3 II9%u
pd-lip}
ItOoR

JLOVOWLOOY OLLIDSYIOLY WOOOWILOOL DOWDIDWYIL OVIILIOYOD VYIDLLLLYIL LLOYJDJOYODD
YYOLOLYOOL JOWVYOOLVYOVL LODOLOVOIY DJOLOOOLIOY JLYOVVOLIDD LVOVVVYVYIOV YYOLODLODD

[~wep)ImTe 1bey 1190w Ious/IppmIe [-wep]ITOoqu IN®3IS 1ydy
(-wep}Irudp 1xSq Ious/1TedR ILG003

II0YX/IX3sq (-urep) 11Udp
{+wep) udp IAuq [+urep] rudp
(-urep] 119pU/TOqUW [-wep]1rd9pU/IOoqU
Ivegnes IVIHTSq IVEnes

98Z1dsq

IHdse/IVTIbY

YLOOOOOWVY YYVYODOOVYYLY VOODIOVIVD DOYYYIOLILD WYIVILOVIY DIDLLIODLLL LLOYYIVLLY
IYIOOOOLLL LLLIJJLIYL LDJJ9ILOLY JIDLLIVOVYD LIVIOVOLYL OVOYVOOUVY VVOLLVIVYL
ITOo® I1zg9dsy)/1aed 1dss
IHynu3y I1o0QquW

OVOOODVIVY VIVLLLOVVL OLVLLLYOVY YVYIVYVOVY YIVOOOOLLD J9990YIVLL LIDIDOVVYY
"ALOOOILYLY LYIYYYOLLY JVLIVVYIOLL LLLYLLIOLL IYIJDJDOYYD DI9I9LOLYY V99991LLLL
IIIefu 1y0® I03d/104y
I1918Qq Iduty

IHdsq I19€ZT4sq
193x Inisq
Iuaw/IIgNUJI

Ieya

Itoe

AIeTu

LYLOD9D09Y DIOWOLLOIL JLLOHIDIDOD
YLYD9D0901L 99I1IOYYIOY OYYIOHDOII9
IHpnuy 1ad>w 16o5q 1INV

Iroe AUSD

ITedy
1dsw
ITdU
I13x3s8

OH9JOYYYYD LILOYVYODYL IJILLYVODDILOD
JI0DIOLLLLY YOVDLLOOJLY OYVVYILODDOYD
IIoYyx/I1X3sq I1Iddsu
(-urep) ImTe Itoe

(-wep) rrudp

{+wep] Tudp

(-wep) II9pU/I0qQU

IYenes

LLLOIOODLO VOOWYYYYIV 9OVYIOIVVY
YYYOYOIOYD IODLLLIIOL JOLLDOOLLL
Iydy

LIOVYDOVLIL LYLIOVOOOLL YLILOLOLOVL
YYOLLOOLYY YIWOIOJOYY LYVOVOVOLY
Ivusq

OLOOOYIILD ¥IOLOIVYOVY YYIOVLILV.LL
OVYID9LO9YD LOJYOVLLIL LIODLVVLYY
II2ew I13pp
II3ee
IHesq/I1Ieye
IAoe/ITUTY

N9 Ol4

T01S

1005

To6v

108%

ToLY

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

38781

WYIOVOLOVD OOYOOLIYLOL JVOHIOVLOLY LOLYLLLOOL
LLYDLOVOLO OJODLOOVIYOV OLIOJLYOYD VYOVLIVYYOOVW

Iasu TuUeq {-urep] rIUdp
I6nI13 1D16y [+urep] Tudp
ITUw  (-uep]IIapu/Ioqu
Alequ Ivgnes

Iopp

LILODIDIDY OLOILOOYYL OVIVIIOIOY OYIIIYIOOL
¥OVYOOD000L JDWOOYIOLLY JLYLODIOIL IJLO99LOJOY

Inse Ixsq IAqq I9¢2TYysq 1®sq
AIB[U  IHYOUJ I1de Ivusq
I96neS In3asq
ITed/I1I3%Y Iuaw/IIANUY
Ieyy

OLIOLOOYYD LLILYIDOODD LOJWLODVOL JIVLIIVVYLILO
OVOOVOOLLO VYVYVLIYOOODD VOOLVOOLOV OVIVYIIVYD

Inse ITuw Idsa/1use/12se
IIeAR IToe 1x8q Iasu
I96nes IMO3 Ieniy

LOJLOOLODD V.ILODLODLOL JOYIDOLIOOLD SLLIOOLVLO

YOOVIOVYIID LYDIYIIVOV HIDIOYOIVD IYYYIIOULIYD
IAqq INe3s IlIsew

IHpnUy

YVYYYYYOIDD LLYDOOLOJLL J99LIOJLODD YIDOLLOLOV
LLLLLLY2JD YYLOOVIOVY SDOVOOYDDD LYDOVYIVOL
ITo® inye ITuwm IIdow

10dsq/Inad
(-wep) r1udp
[+urep) Tudp
{-wep] 118pU/TOqQU
Inse 1vygnes
IIeae
I9¢nes

LOYLODYLYD LIODJLOYIL DD2I9LIDLO
YOLYOOLYLD YVYOOOVILOY 9D9DOVOIVD
IXo3 IS0t Twed
I3uty
1a1d

JVDD9931I0 VOVLLIVIOV 9OYVIYYYID
OLODIIOYOD LOLYYYIYOL JIOLLYLILLOD
Twdq/1nsb
Iydy ArIeTU
I0TI32
I1edy
1dsw

LLODOOOOVY DILVOVILYY OLYDLLOODO
WYYODOO220LL OOYLILOYLL JYLIOVYOIDD

IIned Iavw
ARSp IeuLy
Itou Inye

13108

Iredy
1dsu

SOLLIOVYLIOY ODLIDOOLLD JIVYIOVIOVY
JOWYOLYVYOL JOVOOIIYYD 99LLOILYOL
Imesq (-wep]rrudp
I7edy  (+urep]rudp
InTe {-wep)Irrspu/roqu
AXetu Ivgnes
1dsu

OVVYOLYYOLL 992290¥9LO lLIYIOVOLOV
JLLOYLIOVYY J29929LJ0VD VYIVOHLOYOL
Ito® III
IHpnuU3
Ix32
I9%d
I1ed/IIIaRYy

LYOYLYYILY JOYLYIOOOVY 9DODLLYIIVY
YIDIVLLOYL OJLVIODDIL JOJOVVYIODL
ITuw

WOIIVDII99 WYOODIIOVO IOIVOVVILD
LIOOLO9DDD LLDIIDOILI HIOLILLOYD
Iredy 1033/1%Yyy
1dswu Inse Idurty
ITed/I119%Y
196nes
115q

VYOLILYVYIYOL LLODODOWYIO LLIOLLODOVL
LOVYLIYLOV YYIOOOLLOD WYOVVYOOOLY
ISsu I190p1dsd
Ignx3 I03d5/1%e4yy rIisvu
IIsq Ids3/IITAR®
I3sw
Iduty

YOOIOYOLLY OVLIOVIIODD IJVISLIOLOD
LOJ9DLOYYL OIVILVOO9D OLYIYYIWDIO
{-uep)Imie [11eTU
(-urep) T1udp
(+urep ) Tudp
(-wrep] 119pU/IO0qQU
Ivgnes
III®TuU
IIIovw

LOOLLYLOOD YOOVILOOYL WYILOLOLLY

YIIOWYIYIDD LODIOVIOLY LLYVOVOYYL
etu 1Aqq
IHpnuzy

09 Old

109S

T0SS

To%S

T0ES

T0ZS

E SHEET (RULE 26

Sus:



PCT/US95/09576

WO 96/04391

39 /81

OIYOYDIOVD OLVIOLYOOD OOLOILVOVO VOLLILILOYY SLOOLOOIDL WYOLVIOOIL WOVILVOVYD OVOYOLYLLL 9DIVLIOLODO JLILOJLOVY
2912109310 JVIVYOYIOIO JOVIOVIOLD IOVVOVVILL OJVOOVOIOOV LLOVLODIOY IOLOVLOLLYO JILOLOVIWYY JOVIVOVIOD OVOVYIOYILL
ITuu ITo®e 1308 ! I9ey I11sq I9vu HOWU\HGSS

: Ired/IIIaRYy . Tewx Iduty

ODOVOLLYDD LLODOVVYYY SVOLLOOLYD JLIJOLLOVIOD ODDVVVYOVVYY JOVODOILOD LYODOOLOOL LLLLLLOLLL OOYYOOWOOY SVWLLYOSIDD

J99LOVYLOD VYDIILLLLL JLOVVIOVLD SVOVVILYDD IIOLLIOLLL 99LO909YDD YIDOJIYOIY VYYYYYOVYY DOLLOSLOOL JIVYLIOIDDD
ILG099 IIISvW Inte Iredy 119dsu Iyo% IAqq  Io3d/Ieyy
118q 1dsu ITo® IHyOU3 Idquty

(-uep] Im1e I19¢2TYsq

(~urep] ITUdD 1n3asq

{ +wrep) Tudp Iuaw/IIgnuz

(-urep]} I19pu/Ioqu eyl

Ivgnes

VOYYYYYYVYD OYLOLOVYOVY YOWLOOLLLY VYIOLLLLOLY J9D9OLILOY JIDDLOYOLOD YVIOWYWVYOL OVOOLLYVOD OVLLLLOOLO VIOVOVLLYL

JOLLLLLLLY JLVOVSLLOL IOLVOOYYYD LVYOUYVYOVYL SDDDDVYOYIL DIOYDLOVOD LIOOLLILOY DLOIVYLIOD OLYYVYVYOOVO LVILILYVIY
IIOUX/TX3ISq {-wep] 11Uudp 12ppP 195U IHdsq
{-urep)1TOqQW (+urep] Tudp Teby I6nI3 Iesx
(-wep) Ime (-wep) r112pu/I0qW 119%UW IIIeTU

[-wep)}IIudp [-urep] IMTe IVENES
(+wep)Tudp IIOUX/IXISQ
[-wep) I1I9pu/I0oqu (-wep]IIudp
Ivenes {+urep] rudp
(-wep) rT9pU/ TOqU
Ivgnes

OVVYVVYYOOVL OJLLOVIDLYD VIJJLLLLYY YILYYYYVYLO YVYOLLLLVYY LOVYLOLYYY SLVIVIVIOV DLVYYOLLOO LOLOVOVOLL YIOWVIOOLL

OLLLLLOJLY OYVOLOOYID LYOOUVYYLIL IVYILLLLYD LIOVYYYLLL VYOLLYOVLLL OVIVLVYIVOL OVILLOVYDD VOYILOLOYY LOOLLYDOVY
[-urep]ITOQW [-wep]ImIe I3sw JI3sw IeIp/IIIRYR III9%u
IIOYX/IX3Isq IIOUX/IX3ISq I60NI] IgNI 195U ’
(-uep) Tmte Issw JeIp/IlIeye IsnIxy

(-wep)1rudp [-wep]rzudp
{(+uwep]rudp  [+uep}Iudp
(~wep) IT3pu/ I0qU

(-wrep] IIspu/Ioqu Iydy IVENES o m .G—m
IVENES Towz

1009

106S

T08S

10LS

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

407/ 81

YYDIOLVYYY ¥DODI909LL SOL9909LLL LLOJYIVHOD 1DI9I2220I0 1OYIOVOIVYL OVOVVVWYVYLID OVIIILOVYD LIOVOVDILOD IDWWYIOI9IVY
JLODOVLLLL LOJD9J99YY JOWIIOIVVY VVOOLVLIIDD YOOI999999 WOLOOLOOLY SLOLLILIYD JIOJOVSLLY ¥OLOLIOVYID HILLLOOOOL

AlRTu I9EZTIYsSq
In3Isq
JuAl/IIANUZ
171sq 1I%Y3
Ito8®
IHpnuzy
Ired/Irrawy

Itoe
AIRTU

INeJs 1e6Y
1be3y

IpIp ITuu

OVYOOVILYLY YYDVIYOOVO DOOLLLODDD DLOOYYOILD IJILIDLOIOD IOLIJLOLLD J9¥OIILODD DOLLVIIOOY L¥DDLOLIDD IJLLLILIID
OLOOLOVIVLI LILOIYIOOLD ODOVWYOOOD OYOOLLOOVD SOVOOVIODD VOVIOYIVYD ODLODOVIDD IOWYIOOIDL VIDOVYOVODD DIVYWYOVOOD

(+wop] 1Ade (+wop)1Ade Inge  I03d/Ieyy
IN3sq 10esq ITuw IduTy
Aesp IN3ISq

114023 Aesp
Ieau IIY0oa

13108 Ieaw

14308

b &1 IMesq ITo%
IHpnu3 I18q

ITRdy

1dsu

LLID9OYYDD OLOOIOILLL JLOYYIOOLD ¥IOIIOLYDD LYIOLOVOLL J9SIOLUYDOL J9LLIOILID VYOILODODL SLOLOOVYIOW WIOIO2J3J0LL
YYOOIOILLOD DYIIDIOVWY OVOLLYIOVD ILOJOYOYLIDD YIVOVOLOVY DOOYOVIOOV OOVVWOIOUDD ILLIDOVWIIOIOV JWYOVDIOLOOL 1LODO9D00WY

119%Yy
1032/1%Yy
Iduty

1358 Ispp

Inye  I0uUs/IPEMTE
1ous/rnede

TAuq

IVIHTSq

98Z1dsq
THdse/IvVTbY

JVYHODIOYID HIALOOODILL YIOIDOLYYD LYIOOLOLLO ¥OLOJOWWOOD OOLVUOVOVD OVWOLLYLIIOD JYILODOYOD WOIOWILOOL WWOVOOWILY
OLID990LOD JOVIDIOOVY LYOOOIVLLO YIVOOVOWYD LOVOOLLODD JOJVLLOLOLO JLOVYIVODD OHLOVIDOLIO IJ9D9LOWOOY ILOLIJLYYL

Io3d>/Teyy

IIT9euw I3uty 1Ined

IxoW Iduty IMesq 191d ABSP

IAqq ITedy ITRdy

IHpOWUu3 1dsu 1dsu

118dsu IToU
ITo%

Jxos

11sq 1899 IIIa®w
IHpNU3 I3Isq
1A9qq INMT®
HIGSCN

09 Old

T0v9

10€9

1029

1019

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

6889 :y3buayc

LLVVLLOOL VYIOVIOOLD VIVOOLOLLL DOLOLOLOVY VLIOLLYLOD SOLOVOVYLL JOVOVIWVOIY LVYIOVODIDD WYOIVIWVYD
YVYLLYVYOOV LIVOLYIOVD LYIDOVWOWYY OOYOYIVOLL IYYOYVIYOD DOVOLOLIVY DOLOLOLLIOL ¥YI921J3990D LIJOLWLILLY 1089
00(dse IIIRtTU e 1891sq 11edy
T b £=1 ] 1dsw
I1dsa/Iuse/1ase
Iasu
16013
JOLYYVOIIL D9D9LOJJ0LY YIOVSLOVOD LYYILOWOVYL LYYLLODOLL 929JLOYILO DJIDD9DLLLOD YOLIOOOWYY DDOLOLIOLOD JYOILIOVLL
VOVLLLOO99Y DDOJ0VWI9OWL IWDLOWOLDD YILOVOLOLY YILYYIOOWY DDIOYOLOVD 9992OVWYOD LOVYOIIILIL 9OYOVOIWDD SLIDVIILYY T0L9
Iresq rueq ITu 1dsa/ruse/Iase JIojd/reyy ITo® I1x8q 11g9dsu
{+wop) 1Ade 13716y III9%W I8su 14Uty IInad
IN3ISqQ AIRTU 16013 nrTe
Aesp
114023
IeAu
13128
VYIOYVIIOD JOVVIOIDID 9D9OVOVISODD OLLLOIOILYL LODOIDILOL LOJDILLIOIL I9DDLIOYOIOW DILIOILOIDD LIODDIJOLLD 992195099239
JLYILIYOOD 9OLLOO9I9D 201012290 JVYYIOOVIV YODOIOIOUOV VOODOWVOOY SIOVOLOVIL OYOIOWIODD WOIIVYOOVYD DI9¥INII0) 1099
I9sw Ijuty IX3D 1280 IYoR 1128y Itoe ITuUW I03d/I%Yy 115w IHpNU3
1dsa/Iuse/I9se [T}3 I3ea ITSqQ  If[uw I1Z€9dsy /1303 13Uty Id4uty I10®
— 16013 I9€214sq 1035/1eyy rIroqu 121d 1aqq 1AQQq
@ Ired/I1rraey  Inisq Iquty 1des IHpNUJ IHpnuj
~ IuAw/IIgnUy
N Ieyl
. 1039/104Y
Iduty
I9€£ZT4sq
1I03Isq
IuAw/IIQNU3
1943
VOJODIVIOY SOLOVOLOVY YOOIDDLYYL WIOOLLYLID WOVOVYLIOUD DOOVIWYIOD VOOVVYOWYD WIOLOVOOWY VYVOOIIVOIY WYYOOIIVOD
JO90DVIVOL DOVOLOVOLL LJJ90JVLLY L1ODOVVIVOD ISLOLLYOLD DJJOLYILODD LOJLLIOLLD L¥OYILIOLL LIJDODLOOL LILIJODLID 1059
Iyo® nye Ito® 13Uty IIIT3® I9ey (+wop] 1&de
181sq 1733 IHdsu 1t1ed/1rraey INISq
1dsu nesp
I1IRTU 11Y4022
ITsq Ieau
9 Old
d9 O

ITed/rriavey

SUBSTITUTE SHEET (RULE 26)



WO 96/04391 PCT/US95/09576
427/ 81

160
140
TNFr-IgG

EXPRESSION 100
(ng/ml)

/
40-‘ | 2 -

." \-

0 P~ T LA
MUTANT ras CONTROL
WT ras AGT
NONAMPLIFIED

FIG. 7A

1
1600+

1400+

4

1200

TNFr-1gG
EXPRESSION 1000
(ng/ml)

a1

L

800+
600-

4007 7
200.
N

0

WT ras MUTANT ras CONTROL
AMPLIFIED (200nM METHOTREXATE)

FIG. 7B

~ SUBSTITUTE SHEET (RULE 26)




WO 96/04391 PCT/US95/09576

43/81

FIG. 8

antilgE hygromycin
VL gR

SV40— . ——N Poly A cmvwﬂ A

1 ®
104
$
= o
ANTIBODY
EXPRESSION L4
(ug/mb) 64 ]
1 $
PRI |
T °
2..
0 . o
INDIVIDUAL O 200 1000
COLONIES METHOTREXATE (nM)
(UNAMPLIFIED) ) POOLS

SUBSTITUTE <HFET (RULE 26)



PCT/US95/09576

WO 96/04391

JJ99VLIVYDD IVOOLLLLLO OWYYYOJIOLY 990DLIOWYY YWYOIOLIOL DWILVILLOL OOWY.LYOOLO YOVO9IIOYD DIDOIILIVD JILIOLOOVLY
SOJIINVLLIY VIDOVVVYYD SLLLLOOOWL OJ09OVOOLLL LLLOOOVOOVY SLOVLOVYOV JOLIYIIOYD 1IIDD9901D J9D299YODD DOVYOWIOLVL 10¢€

IIedy Inte I9ew ITUW I 17ed/IIreey = Iyoe jpesq Iyuw
1dsu 9yu 138y ITuw inte ITuw Iresq ryed/Irraey
I13o Iovu Inis I3pp ITuu Iquw
1ova Toux 11ed/1119%Y IT9d/III98Y
IXTO3/11Iwux/16wa mye IIiawe It3S
1x5W 1uYq 118q
ITed/111909Y Iresq IHpNUY
1A3s
Jeux

44 /81

VYLYYVYYVY VLIVOLOYDD OVLOO99399 VOVYIODODD OYYILOODIO DVOLLYDODD IDODVIOODD OOVOLLYD9D 9D99OVILVL 99LLOJLOVD
LIVLLLLLLL IVVIOVOLIO OLYDIDI090D IDLIVAOI9D DJLIOWDID9D DJLIOYYIIODD HIIIIWOI2D JJLOVYVYIIDD J9DDILOVWLY JOVYIOVOLD 10¢
Ipesq 1yoe I¥o® Ixs8q Ifoe IX03 Ifo® Iyo®

Iesp I1sq Ito®e
105U
1X38

IXIIelU

IVYLLOVOVL SOVIOOLLLY JVLIVOLLILO D3LO2LO999 VOIILOOOOY JLLILOOYOVD JIODILOILO WOLVVLLOVD YLOOVLIOOLL LOOVIYILLY
VILIVVOIOLY OOLVOOVYYD DLVIOVVOVD DOVIOYIIDD IJDHOHVOIIDL SWYYOOLOLO OWOIVVOOND JOVLIIVYOLD IVIOLYIOVY YIOLVIOVYD 10T

IRdsu ~ 10W8q IVYXa8 IKdsu
1dsu {+uop) 1Ade (+wop) 1Ade 1dsu
Iyds IN3Sq IN3ISq 1yds

IIIeTU AUSp Auwsp IIIRTU
IIIeaR/I15U II4oO@ 114022 I1IRAR/IYSU
10Tndd Ieau IeAW 1o1ndd
INe3S 14108 13108 INe3}S
AIRTU

1930190LO9 DOVOIILO99 OYILLLOOVD VIOILWYILY VOVOVOVLLD DVOVOILOLD SYIIOVOLOL VOLOVYLIYYL JYVLIOLO99D J9YOILIOVY
VOOOVIOVDD JILIOOYODD DLOVNVOOLS 1ODOVIIOVD IOLOLOIVYD DIOLISYOVD JLVOILOVOY JOVOLIVILY SLLYIVOODD 9OILIOYOOLL 1

Icesq [-wep]Ibe] v 1be3y
[+uop]) TAde 11d9dsu Taou Jeut I1Iueq
IN3ISQ {-uwrep)} Ibe3 IjuTy 1Auqg
AUSp {-wep)rIudp 197d IVHTSq
114029 10dsq/Inad 98zZ1dsq
IeAm (+wep) Tudp II9€T102
14108 (-wep] 119pU/ TOqW IHAsR/IVIbY
AIwU IInad 1vgnes II0E6Y

V6 DI =

mnye

SUBSTITUTE SHEET (RULE 26)



PCT/US95/69576

WO 96/04391

45/ 81

LOVVIVVOLD LIVVOOOVLD YIDOWVVOLL LISSOVYOVY VYIOVOILOD IOOLOOLOOL IODLLIOYOLL JLOIVOLOVD YWOLYIVLLY YILOLOLOOL
VOLIVLIOVD VVLLOOOIVD IVOOLLLOVY YVOOALLOLL LLYILOOVOD YOOVWIOWIOVW VOVVVOLOVY OVOVIOVOLOD LLOVIVIVVL LYVOVOVOOY T0L
Ieosu HZduu IX0o3 IX38q Imie Ituw I18q Hhu>\Hﬂud\H0md
IX3Q/IIT3® ITURq 1app 195w
I6nxy IAng I6nI3
IVHYSq
98Z1dsq
II9ETTO?
IHdse/IV16Y
II0T8Y
Io%s8
I31SS

LLYYYOOLDD VILIIOLLOLOY OOVYLOOVOV VWOOVDOLLLL JOLYOIIVIV ¥YIOVOOVOVWL JOLOLLIYID LIJODVOLOWYY OVOOLLOLOD JLOVLIOLLLO
WVYLLLOOYOD LYVYOVYOVOL OOLLVOOLOL LOOLOOVYVY OOVLOOOLYI IVOLOOLOLY VOVOVYVIOD YYOOLOVOLL JLOOWYOVOD VOLVYVYOVWYYD 109
Iexp/I1IOYR Ibel ITOqW IIPP Iyxas Iydy INATR Iuu

195w 13uTy [+uodp) 1Ade 13Uty 1Z€9dsy/1I%2
I6NI3 1733 INISQ IT33 IIoqu
Avsp ILG099
114009 :
TeAw
IJX08

OVVYOLYOLLO YYOLOOLLOD LOYDJOOOYOD JOVOOOLVDD LOLDIOLLIL LOJDYYLOOD JVIVLLLLOD OSYOVI9909Y DOVIOOVOLL JYVLOSLOOV
JLLOVIOVYD LLOVYOOVYDD YOLOOOODIOD O99LODJOVIID YOWOOOWYOY VIOOOLLYOOD OLVLYYVYYDD JLOLODDOOL OOLYIOLOYY OLLYDOYOOL 105

IvOs 00Ldse I8pp ITuw ILeSq Iesq 118q INe3IS : Ibey
19dsd I uune {+wop) 1Ade Ivusq IWT3d
TeSX 1yo® IN3ISQ
ARSp
IIYood
19189 IeAw
14108
I9ey
ITRd/I1I90Y

VOOVLOVLOD JYDOO9OOYL YYVVLOOLOL LVIDOJLOLY LVODIOOLYD LLYJOLOVIL JLLOOOVIOD 99YWIOID0DD ILIDWYILIOOVY JID9LLIODD99D
LOALYILYOD OLODDOIOOLY LLLLYDOVOV YIVODOVOVL YLODODOVWLO WVIODVOLOV OVVIOOLODD JDLLYDODDD WVOOLLYOOL 9DOWYOHDOID 10V

IIIRTU Itowe ITuw I32s 19dsd III9sW I9€ZT4Sq IINned
I1adsu Iesx JIIoew 1n3sq Aesp

IAqQQq 1100% Iuauw/IIgnuy I1%dy

IHynuy Iyl 1dsu

I1To® IToU

g6 'Ol
IT33

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

46/81

OLOLYLOVIY OVIVYOOLLY LOLVLIVVYLL SLYOOLOOOL LOLVVIOYYD DJOVYOOOOVWL JLVVVOIIVD JVVWVOLODD VIOOLOLLYL WYYYVYLOOVL
OQVOVIVOLYL OLVYLLOOVVL YOVIVYLLYY JYLOSYOOOV VOVLILOOLLD 99LLODDOLY OVILLOOOLD OLLLLOVODS LYOOVOVYLIY LLLLLYDOLY T0IT

Idsa/Iuse/rase IAqq IIOUX/IX3sq Iresq IIIRAR/ITSU
I3su IHpnuy {-uwrep] IMTR Iesp roTndd
16nx3 Inge {~wep] 1TUdp Ioou
{+uwrep] Tudp 1KA3s
(-wep] 119pU/I0qU IIIeTU
Ivegnes
Iresq
1Xas

YOOLLLYDOV 9999YOIVOV OSYVILLOVYY SOVIILLOIL OLLYOLOLLL JLLOLOOLYD VOLLOWVYVOL LYIVOLLOVI O0JLLLLLOD LJJLOOYOOL
LOOVYYLOOL DJOOOLOOLIL JLLOVYOLLL DOLYOYYOOY OVVIOVOVYY OYVOVOOVLD LOVVOLLLOV VIVLIOVYILY JOOVVVVVOD VOOVOILOOV T00T
Inte ITu IT0QU IToqu Io5ow INEe3Ss ITuw inse

INe3S ITeAR
196N€S

(+wop]) 1Ade
INIsq
ARSp
IIyooad
%Al

. 1408

OVDYOVDIOYD SOJLOOOLYL LOLOOOYOVD OLLLYIVLLL JDJJYYVYIOV VYLLIOLOOOY WWYYOOLOLD WOLLIOYYYL LOJLOOVIOV LOOLLOLOVO
SLDLILOOLO J9DYIIOVLY VOVYIOILILD IJVVVLVIVVY ODODLLIVOL IVVYOVOOIL LLLLOOWOVYD LOVVVOLLLY YOOVOOLYOL YOOWVOVOILO 106

ILpPP I1sq Iresq ITum III9vu rode (-urep]Imie IIIawVW

ITum (+wop) TAde III13% {-urep] 11uUdp

INO23 IN3ISq II3%w (+urep] Tudp

ARSp [-urep] IT3pu/I0qU

IIYooo IveEnes

ITum IeAuw IIIRTU
13208 .

IHuesq/II%q®
1Adw/110TY
1By

VYYDYOLOLY YOOLOOJOOLO SLIOVILIYL ODOLLOJLOS IVVYIVOYVYD LODDLOIOVD IVIOOWYYDD VIOSLOIVILL IVOLLODIYY ILOOOOLLOL
GLLOLOVOVL LOOYDIDOYD JYVOLYVYOLY JOOVVOOVOD VLLIOLILLY VOOOVOOOLO VIVOOLLLOD IVOVOVIOVY VIOWYIOOLL YVYODIOWWOY 108

13Uy {+wop)riAde 13Uy {+wop] 1Ade ITum IIIeTU Io0€ mMesq
1914 I9ppP IN3ISq IIIeU IN3ISq 119dy
AVSD I¥33 AUSp 1dsu

I1y3029 IIHODd

Ieaw IeAm

Idx08 13108 .
06 DI
ITed/IIIavy

ET (RULE 26)

-
I

SUBSTITUTE 5H



PCT/US95/09576

WO 96/04391

47/ 81

LOOYOOVOOD DYODD00WOY DLOJYOOVYOD LOVYOLLOLO VYIOLYOLOD VOLLOOVOLL OSOLVILYOVY YVYOOVLIOVI WIOVLOVOOVL JOJVIOOLOD
VOOLOALODD HLODIOOLIL SVOILOOLID VOLLOVVOVD LLVOVIOVOD JIJDVVIOLOVY DOVIOVIOLL LLLOJOLUYILY LOLYOLOOLY O99LYOOVOD TOET

ITed/I1I9%Y ITOR IJuty 119dsu I19dsd I118q Iovu IX03 IIIRTU Iresq
IAQQ 9wy 191d IInad rudq/insb Iowx IX0¥ IT8q
[+uop] 1Ade e Jesx Iesp

IHpNU3 IN3ISQ 105U
AvSp IWT3d
IIHODd 1L3s
Ieaw IITetu
‘'TAX08

YYLLOVYIDD VIVOVYOOOY ODLOOVOHLLYO OVIIALODOVD LOOYOVOILO LOOYOVOVVY ODOVHYYOLOD VIOLLYIILY LYDLOLOVYID IYWYVLOOLYL
LLYYOLLYDD IYVIILLOOJL JJYIOLOYYD JLOOYIIILD YOILOLODVYD VOILILOLLL JIOLLIOVOD JVOVVLVOVL WIOWOVOLOO WILLYOOVILIY 10ZT
90Tdsq/IeT> 1resq Iresq 1189 IXO3 1398 Iydy
1odw Ibey I Tum (+wop] 1&Ade III9%W
Iyoo9 IN3ISQq
Aesp
114099
IeAm
14108
inse
II9AR
I96nes

a6 "ol

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

487/ 81

VOVVIOLOLL LLLOSWYLIOD LODJOVOLLY IVOLOVIVDD SJJJLLOVID JIVOOOLIVL VOLLYDLIOY 1DJDOJYIVD OLYVYIDOWLD JYVYOIOVLLD
LOLLVOVOVY YYVYOOLLYDD VOOODLOWVLI VIOVOLYLIOD D999WVWOLOD SVIIIOVVLIY LOVYIOVYOOL VODDIOLYLY DVLLYOILYD SLLOOOLYYD T0ST

O¥YDO000LLY DO099990JL HVIDOVLIOY OLIIIVOILY IVIDIIOOVDD LOVIOOWOLY SOOVHVVVYOL OOYIOWOOVOV WYIOOWALOY 9HIDIID1L99D
DLIODDOOYYL 999IDJ095Y DIDIILYODL IVYDHOLOOYYL

IJuyy  Inu
I9€ZTUsq
I¥33  1n3sq
Iuaw/rIQNU3
Ieya

Inse I9vu
I96nes Iewx
ITed/IIIaRy 186y

IIRIP/I60T0029 IfesqQ  [-wep]rmte risq Inie IIToo® 1ydy
Inse © Inse (-wwep]Imye ITuu
ITed/III8%Y IIQIP/160T003 IHureq IMesq
I9enes Ivae ITOoYX/IX38q 13dsq
(+uop) TAde ITed/IIIORY AIRTU IIndsq
I18q Icesq (-wep)}Irudp Ioxu
IN3sq ITsq  (+wep)Iudp I1edy
Aesp (-urep] 1T9pU/ TOqU Idsu
IIYoo? AIeTUu Ivenes
Ieau I96nes
I3xos IIned
A®Sp
ITou
14238
Tous
Ivdsd/Teunc
IT18q
IIned
Aesp
IIedy
1dsu
36 ‘Dl
13108

(-wep]1bey rxredy
1dsu
(-uwep] Imte
(-urep] 1TUdp
(+urep] Tudp
[-urep] 1T9pU/I0qQU
Ivgnes

YLYOOOILID VOLVIODLOVL JDDLILILOY DALOLOJLOL

INMT®

Ivesq INe3s

901dsq/1e1>

1q9eus 1be3
1I9%W

[+udp] rAde

iresq

IN3Isq

Aesp

114023

IIueq reaw

143198
TAwuq
98Z14dsq
II0T6Y

LLOOJLOVOL J99999Y029 10%T

T {RULE 26;

i
it

SH

SUBSTITUTE



PCT/US95/09576

WO 96/04391

49/ 81

SVOOAOOAIL HLOIDIIJVD VOOLOOLILL SOVDIOVOOHL HOIVOODOOY YDVOIOYLOD ODILLOOLO SYO0IIOWDD YOVIOOLOVD JVOOOLLOOL
SLIOD00N NOOODOOLD LIDVOOVSIVY IDLIALIIIV DODLIIIOIL LILOOIIVID IDO0OWYIOWD ILIINOILID IILOSIYILO OLOOJWYOOY T0LY

Iresq 11gdsu riAmg ITu rAnmg ITua 1resq 1sqq Ifesq  ITuw I1eesq 1¢dsd ITIISq AIRTU
[+wop)14ide 1yow 9gzTdsq IVIHYSq ITum [+uop] 1Ade Ivndq Insev 1438 ITun Irrsva rresq
IHpnu3 98z1dsq IN3ISq IIRIP/I60T00% YrRed/IIIaey Ivasq (+wop)1Ade
Imse IHdse/IVT6Y Ausp  IIOqU Tede Iydy IN3Isq
ITRd/IIIawY II4029 Inse Ausp
196nws IeAwm IYURq 114023
1resq 13108 1Aug Ieam
IN3Isq Iueq I0Z1dsq 13208
Ausp 10¥6yY 98Z1dsq
Irgod2 ArRTU 11076y
Ieam AIRTU
14108 I96neS8
ITed/III3%Y
Igenes
LIVIVOOVIV IDODOVYALO DOVOOIS0I9 VHVIVOLOOD LO0OLOOYDD VOVVIVVIVO VIOOOVOLOL JDLOVDIVID DVDSILOLLY VIOLOIVOSL
VOLISOALAL S3000LLOVO 9ALIIN0990 LLLYIOVOID YIOOYOOLID LOLIVLLYIO IO3DSLIVOV SOYOLIOLOD HLIJOYIVYD LVOVIOLIIY T09T
IHesSq/I18Yw IAqY 1be3 JAWq IPIp 19pp IRdsq
_ Iueq IHpNUI  IVMHISQ ITuw IBsq
II9%Y 98Z1dsq 138d
12¥6y IHdse/IvTby . 1398
IKoe/ITUTYy Ieaw
I8ey ILyaed
Ixeu Ioyx .
AIRTU ITum
1035/1R%YY
Idury
[+wOp]) 1Ade
IN3ISq
Aesp
ITHOO3

s 46 Ol

ZET [RULE 26)

SUBSTITUTE SH



PCT/US95/09576

WO 96/04391

50/ 81

OVOOVVOVOL SVYODOLOI0D JOVOOVOLLY VYOOLOOLOND OVIODION99D VIOLOLOVOL LLLOLOVIVY SYLLLOO9DL JVYOLLLILL SLOIVOILLY
ALIOLLALOY JLOOOVI99D HOLIOLIVYD LIDYIOVIID OLOODVYIIID IVIVOVILOV VVVOVOLOLL JIVYVYIIIOV OLLOVYYOYY JYODLOOWYD 1002

ITum I18qq [+uwop] 1Ade INmTE TAng IHdsu IIIoww IIUeq
1ZE9dsy/1xwd IVYNdq AIeTU Ipusq 98Z1dsq 1dsu T Augq
IIoqu IIO0qu Inse  INasq Irretu 98Z1dsq
AuSp IILYEY
II¥O29®
IIeaw Ieam
IJx358
I96nEs
ISOTTWe?
OLOLLOOLOD SOLLOLOVLL JYOOLLOOVD YIOLYDOLOL 999LO0IIVY OJLOILYOVO 9OIVIVOLOY DIVIOILOOL OYDOOYOLYD VOLIJLOVOD
JVOVVOOVOD DOVVOVILYY OLOOYVOOLD IVOVIDIVOY DIOVIOOOLL JOVIOVIOLO OJIDLOLOVOL 99LOIOYIOV ILIIIALOVLD LOVOOVILID 06T
1resq IIovw ‘rAwq  Inte 19%w TAugq Iydy IAQQ I9PP INES/IIISW/I9ENSq
I43s I3uTy 98Z1dsq Ieux 9g8z1dsq IIISww IHpNUZ ITuw 118029
1133 Tueq IAqq  ITUW I3uTy ITUW
I0¥6y  IHpnuy 197d 13pp
AIeTu
VOLOLVOOYD YDOOO20WYVD OLOLOOVIDD IDILODLOVD H9090IIOVD LLIJVIOVOV DIDLOVIIND LLOOOD9OWYD IWOLIILLOV JIVDOOYHID
JOVYOVIOOLY LO9DJDJLLY JYOVIDLODD SOHVIOVOLD JOSIOOVILD YVOOLOILOL O99IYOLOOID YYOIIIILLD 4.84839 OOLIJOLIOD 1081
1308 IINeD 1ous/Ipyare IIgdsu TO3Fd/IvYY Iapp III9%w 196e ITSq 1AQ9
Aesp JYous/ITede IYOW  IHWSQ/IIRYe 1dse/ITTT4I3  IMEsq IHpPNU3
IToU IHpnU3 Iueq 101232 (+udp] rAde
14308 TAuq 1I3%y IIedy I1sq
IIedy IVIHYSq 1JtBy 1dsu INISq
Idsu 98z1dsq IAowe/1TUTy ydy AesSp
IHdse/I1VT1bYy I8ey INOD®
Ixeu IIH092
AIRTU 1eAm
' 14Uty 13138

- 96 Old

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

51 /81

OQLOOOOLLLY OJOLLLOOYOY LOOLLLLILY HVIOOD990L 999YOOSOLL IOLLOOVOVD OLIOOYILLO IWDLOILLIOD OVLIOVOIIY SLIILOOLOD

OYOODOVVYD JIOVYVOOLIL WOOVYVVYOWD DIVODIIIOVY JDDIOJIOWY VOWVOOLOLO OVVIDLOVYD VIOVOOYYDD SIVYOLOOOL JVOOVIOVID TO0EZ

1AQQ bey U Iesq 19ds> [+wop] 1Ade

IHpnu3 : Ivusq IesI INISq

AvsSp

114099

I1XSq IvAw

I1jxos8

VOOVOOOLOV DOYODOLOVD JVOVIOOLYD SLODIOLLOL YOLODLOOLD J090990LLL OLILLOOIVL LV¥IOOVOIILD IWIOIIOLID VIODLYIOVOL
- LOOLOOOVOL JJLOIOYILD SIOLOOOVLO DVOOVIVYOV LOVOOVDOVD 9OIDIIOVYY DVOWYIIOLY YIVOIOLOOVD SIOJ99IYDD ISOYIOOLOY 1022
ITsq Iydy Teby - Ivesq 19dsd> ITuw IHynugzy S ITuu Ivesq 1asq

INOD® ITum I1I9%u I%8x I1o® 19ds>
19dso 1resq Ie8x
ISz 1e8p II9%w

1dsy
I1gdsu
IXass/IIoes
I9€TTYSq
In3sq
Juauw/IIgNUy -
Ieq]
ITo®

LOVVOLLOYD JLOVIOOLOL LOSLODILOV IDLOIVIOYD IVIOIVIOLD YIOLOVIOOD LIIDOOYOWL IVIOVOOOLS IDILIOOOLL LLO9990oYY
VOLLOYVYOLD OYDLODOVOVY VYOOVIOOVDL DOVODLOOLO SILOIDLYIVD LOOVSLIDDD YOOIIILILY ODLYILIIIVD VOOWYIIIWY WY¥I22DJJLL TOTZ
Ines/I13sw/roensq I18qq IIseu INEs/IIISW/I9ENSq (-wep]Irudp ITUW Iresq

IT80%9 Iyndq THdsu 118022 Inse [-wep]IHdsq IX3s8
19pp IIoqu IIISsw 1I3pp IINned Iedx
ITwe Ipap Idsu ITun ARSp IIyelu
IIIetu {+uwep) Tudp

(-wep) 119puU/IoqU
11edy IVgnes
IT1DoU
1dxo8
1dsu
110A®

H6 DI4 Isnes

(RULE 26)

rey
i
[t

SUBSTITUTE SH



PCT/US95/09576

WO 96/04391

52/ 81

YLLLOLYVDD YLLYLVYOJL SOVVIVYYOV VOLLOOOOOY I99DI2990I0VV SILIILODVD OLIOVILIOLY DDOI0DLODY YOLOWYLLLIYI JJ29V¥IYOVD
LYVVYOVLLIOD ILVVIVIIOOV DOLIVILLOL LOYYIOD9DL YOODDJ99LL JOVVOVIOLO OVOILOVOVL JDJ990YDID LOVOLYYVYLO HDIDLILOLD 102

IIToww Iaqq - IIIetU ITBq IIIpPUTY Indsq rjuty Inse Iwusq
IHPNUY Ipesq 1130 InTe  I6sq I1TRd/III9%Y 1Ined
Inye Inse Iesp I9wd I3asd ratd 196neS A€Sp
ITed/ITIa®Y I308 100 JIa3wu 1redy
Ited/III9%y IOOU IT3IS IIPUTY/IISUTY JIwwx 1dsu
I96nes  IHpOUJ I1es IToUu
ITo® 1bey 13108
1438

DOYOYDOOLD LLOLODOLOL VOLOOLLOLY JYOVOIIIOY LODVIOWIOD VOOVLIOVOVY DVIOLLIIDD IODLOIIYID LIOJLILLOLD OVIOOLOYDD
DJIDILDIDYD YYOVYIOIYIVY LOYOOVYOVD SLIOLIDOOVOL WOOLYODLODD LOSLYOLOLL OIOJVYDODD YOOVIOOLOD YOOWOWYOVD SLOIOYOILID 109¢

IT8q 1z7€9dsyi/1Iea ITUe  INe3IS ITIeIUY oordse 1Aqq  IWNdsq Iydy
ITuw IIOqu IIIRAR/ITSU ITOqW TUuXX IHpynuz Iresq
1des 10TNdd II90W I%sp
IIIeqU Isqq
1vyndq

LLOOLOLYOVY OOVVOVVOOY 9IOJDLO9OVYD LOJOVOOVIDD OWOOIOLOOL IJLLOLVOLLY LLIOLOJODODL SOJJYLIOIL JLOJJYILID YIODIOWIOL
YYOOYOVLIOL JOLIOLIOOL J990VWH0ILD YODLODLODD JLIOIDOVIIY OVYIYIOWYD YVOVODIIOV IODDLYVIOVY SVOOOLOVOD LODIDILYOY T0ST

nmie 1308 IIo0qQu AIeTU Ijury ITuua II%dy IAQQ 1resq
I 191d IHpnuy I1sq
1dsu : 1O8p

JODLOOOVIY OYVOOILLLO YOIVOOOVDD LOVOOILOVD JLODLLIOLLY DLOVIILILL JDJ0909VIOD 990DVOOOLD IYOWIILOLO OLLOLIOOOO
OOOVYIOOILYL JLLODOYYVYD LOOLOJOLID WOLOJOWOLO: OYOOVVOVYD IJVODLYOVOVY HODDIDIOIYID JO0OLDIOJYI YIODLOOWIVD JOWWOYDHOII0 T0vT

[+wop] 1&de INdsq IYX38 1Z¢9dsy/1I00 YRAR I1sq 1L0vTdsq 18AR
IN3ISqQ {+uop] 1Ade . Iresq I1sq 19dso
ARvSp IN3ISqQ I10qu Iyo3 Juesx
IId0o9 Ausp IINeD
IeAm IIY4oo® AUSp
13108 IeAw Iyou
13138 13108
Teus
TYdsd/yeux
IIned
AvsSp
IIedy

1dsu

16 ©Old S

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

OO0OVILLYD DDD0099VLD DOIDOVOLLY 99990999YD LVIOOLLOOL OVILVVILOV OVILIOOVIOOL LLOOYIVILL JLOJJLOJLD 9D99YSOILDD

S900LIYVLID J3029I20LYY DIDIDLOYVYL DIDIDIIJLO VYIVOOVYOIOV DILOVIIWYOL JLYOOLWIOV WVOIOLVIOVY OVIODYIOYD DJDILODOYID TOTE
1yo® I¥03 1Io% I1ow IHdsu [+wop) rAde
ITo% 1dsu INISq
1yds AUSp
IrIeiu IIYyooa
IIIeAR/ITSU AW
10Tndd 13108
INe3S AleIUu
OOVOLLLIOY OVOOLODLLY JLOVOLVYLL SVOVIOOVLO OLLLOJVIYD LLILOJDLOD 19999YOIDL D999WILLLD DYIVIIILYY IJLOVIVIVIV
JOLIVVYOOL OLOOVIIVYD OVYILOVLIIVY JIJLVOOLYD SVVVOOLYLY YYOVIDOUID ¥DIIOLIOOV IDIDLOVYVYD SLOLOOOVIL OYILOLOLOL T00E
Iresq IVXas Hdsu Iresq
{+wop) 1Ade INe3s 1dsu {ewop] 1Ade
IN3Sq 1yds IN3ISq
Aesp IIIeTU A®Sp
IIY4OOD IIIvAR/IT8U IIY4o02®
Ieauw 10tndd I1eaw
13108 I4x08
Alv{u

119dsu
1Ind
inge

Ito® 19ppP
ITuw

I5920e
g1Ldse
Iueq
1018y
Tudy
AIETU
19ds>
1esz

53 /81

LLOOVYOVOOL OSOLLOLLLOD S0JLIVOYYD OLWIOILVYID WYDLLOOLIL LLOVOVOSLI VLLLOVO9DD YISOLOOLOD 92IOWYLIYY LLDJJOWLDO
YVYOOLOLIOV JOVVOVYVVDD ODOVOLOLLD JVIOOVLLIOD LLOVYDOVOV YYOLOLOOWY LVVVYOLIDOD IYDOYIOWDD D9DILIVYLL WYOOOILYDD 1062

ITuu ITuw IIIeTU [035/1%Yy oocdse 10w
10esq 1duty 19sw 10dsq/Inad

ITed/Irraey 1esp 1aqq (-wep] rrudp

I9ey IHpnuy {+wep] yudp

Joou [-wep} 1I9pU/TOqW

1438 1dsa/Iuse/Iase Ivygnes

T uunc
I6nxl

YLOOVOVOVL OVIVVOVIVD VILOVIOVOL LLOOYIVYYD JYOVVILYOV VIOOVOLOWVN VWVWVIOOLL LVLLIOLOVY VLILLOLOVLO JLVLLODLLL
AVYOOLOLOLY OLVLLIOLYLY LYVDLYILOY WUIILOLLLIO SIOLIOVIOL IVDOLOVIOLL ILLLLYDOWY VIVVVYOVILL LVVYIYILYD HVIVVIOVVYY 1082

[-wep)Ima(e IIIPTU
(-wep] 11Udp
{+arep] Tudp
[-uep)] 119pu/I0qU
Ivgnes
(-wep)90t1dsq/IeTd
(-wep] Ibe)y

Tovu
Towx

1wsq 1ode INw]S8

ré Old

SUBSTITUTE SHEET (RULE 26)



PCT/US9S/09576

WO 96/04391

54 /81

JOVYYLYODD OYOVOVIOOO LYVDOVOVYY YILVOOOOVLD VOOIOJIIVLL DDDOVLLOYD OOLYOOIVYD ISLLOOOVVYD 990OVIOOOL 93D9903LIL
YOLLLYLOOD OLOLALYIOD VYILOJLOLLL LYLOODOLYD LOJOJOOLYY ODODLYYOLY JOVIODOLLO YOWYOOOLLI JO90LWOO0Y J9DD0099WOVY T0StE

IfOo®  INe3S IHesq/IIuYwR

INu3S ueq
110%™ 11989y
107BY

I4Aow/ITuUTY

Isey

Ixvu

AlIRTU
I032/1%4Y
Iduty

1169 IId5W I10® ITuUW
12dsq/1nad Inse
ITed/1119%Y
(-wep) r1udp I96nes
[+wep) rudp
[-urep] TI9pPU/IOqW
Ivegnes

JOOOLVILLYD SO0VOOLODD OVYDODOOOY LOLOJLOOVY OODOVLILYVD LIOOOLYYID JOVOOOLLLL JJJVOLOVID VOOLLOLYVY YOOVIOO0IDY
YOOOHVIVYLY JDOLOOYIDD JLLODDODIL YOYIOUIOLL DJIOJLVWYLLY WYIDOVLLOD DOLOJDYVYY OOOLOVOLOD LOOYYOVLLL LOOLODDODL TOvE

Iz€9dsy/1Iwd I189dsu IN03 IAqQ Iasuw
1I0quW IInad . IHpnu3 16013
e

I1I9%w  Ipwsq
[+wop] 1Ade
IN3asq
AvSp
IIHOD?
IRAWm
I3x08

IIIewu IIawuw
1189

132
I9ua
ITed/III9%Y

OLOOOVYOOL SLLYOOLOOY OOVLLLYVYL 9909J90JLL WYLLVYODDD DIDJLIOVOH IVVOVOILLL LLODYYVYOD JLVODIILID VYWYYVOIOL
OVOOOLIIOY OVVYIOOWOOL JOLVVYLLLY J09090920WY LIVVYLLIOODD 9D09VOILOD VILOLIOOVYY VVYOOLLLLDD SYIOJ99YDD LLLLLLOOSY T0EE

118qQ Inge IL8¢8988 Iems Io8e lasu ITOo® ItTowe Iyruw Inge I9vu ryruw

I1I3VH IRIp/IITIOYe  IIHSSqQ 1asu Ix30 rbe3 IIIoCw 198y
1689 195w J035/I%YY Ioed  IHpNUJ Ieae Inas
138d Ieniy 1duty ITRd/IIIS%Y ILyoed 11ed/11I9%Y

1398 I9€2TUSq I60X3 I30u IoYx IIxae

Indsq I03sq I6NX3 1915q 1utq

Iuaw/IIgnuy 1resq

IsYl IXTO9/IIIvux/I6ws 14318

I032/1%Yyy : Toux
Iduty IHynuz

AALOVOLVOL LOLOSVYIVD JLOYOVDODD OVODIDNOIL I9DJLIOLOD VIVVVYIVVYY YYYYLIYOLD YOOIVIOOOD DOSYOVYIOD HOOOYYILOD
OOVOLOVLOV VYIOVOOLLYLD OYDLILIDOD IIDI90099Y 9IID9VOYDD IVILIVLILLL LILLVYIOYD IOODLYOIDD OIILALLYID I90ILLOVOD 10Z€

Itum ITed/III9%Y ITo® Iruw ITuw Iresq .IyoR
ITu Inte Irum  1eesq ryed/Irisey IeSp 11sq
I3pp 116q 10@sq I0o5u
ITed/III9%Y 138
ITux 1738 IIIeTU
IHpNUZ

M6 Old

ITP® rasq

S ROVMITE QUEET (Rill £ 2



PCT/US95/09576

WO 96/04391

55 / 81

VOLOVOVYOLY OVOOVIVYYY LIOSLYVYOOL IVVIVILLLO LLVVVVLLOD OJOLLVVVLLL LLOLLYYYIO VOOLOVLLLL LLYYDOVYLY 9DJ09WYVLO
IOVIOLOLOYD SLOSIVLLLL YYOVILIOOV VIIVIVYYYD VVYLLLLYYDD OOVYLILYVY VYOWVILIVO LOOYOIVVVYY WYLILODLLYL J0D90LLLYD T00P

19ds> Tous/Ippmie 190ptdsd 1dss 19w I9EZTUSq 1o0de I9su inge 1red/riiaey
Iesx Jous/yTede 195U I16nx3 10de I9su I§n13 Iasu
I9pP TAng I6TI] 16nI13 16nI3
IVHTSq 1I3vu Inasq
9821dsq Iuaw/IIQqNUI
IHdse/IViby Y]

DOIVVVYVLID JLIVIVVYLD WYYVYOYYIVD DDODOVOVIVD ODHLIOVOIOL IOLIOOVOLL LOOSYYOVYOY SIOJYOLVLL VYYOVVOODLD OVILIIWYYIO
DOOLLLIVOD SVVIVLLIVO LLLIDLLYID 9990IOIYLID JOVVOLOVOV VOVYDOLOWY WOILLOLIOL OVOOLOVIVY LIIOLIOOVD JLOVOOLLOD TO06€
Ivaw  I189q Ix8q 13Uty I9sw II9vw IFUTY
1189 191d 1603 1a1d

LOYYYOO0ID YYYYVYIOIOLD IVIODVOD9DD YIOOIDOWIL YIDLOVYOIV LOVOIIVVVYI JOVVOLLLLLL O99DLIOYOD 1DHDDDLVVYD OVOLVVVYIOO
YOLLLIDJ9Y LLLLLOOIYD YLVOLIIJ9D LYODDOOLOV LODYOLIOOL WOLODOLLLY SLIOYYVYYY JDJJYOOLOD WOOOOWLLLO SIOVLLIVDD 108t

IpIP inse Ivesq 1ydy ITuu JuUeq
I19%u I96Ne8  IIIeIp 1bey 10716y
ITed/IIIaeY II9ew AleTu

OYVYIOILYYY 9D9YDIID00 OVLLIVOVDD LLOVIODOOY YWYOIIIDIOV YOOLODIOVD YVVOOVYOOD YYOWYYVYODOV WYOOVOIDO0D ODOLVODDOD
SLLOOOYLLL DIO1I99999 JLYYYIILIDO VYILODIOOL LLIOOODDOL IOOVOIOOLD LLLOJLLODD LLIOLLLIODL LLIDLJDDD23D HIYVIIII9D T0Lt

AIRIU IIueq mnye ) I01x3> 1lovuw 1I0QW b £+1-] Ioeul
I Auy I?eu 19189 Toux
98z1dsq I1edy I19ey
II0YBY Idsw I039/1%4Yy
AlIvTU Iduty

DLOOOYYOLO LYDIOOLOVD DILOIDIOLY YIOVIOWIVD DI9D209092L LYYIONINIID IIWOUVOODID IOILVOLVYIDD LLOILLIOVD HLVYLODDOLO
SYIIOLLOVD YIIODOVOLO DHVIDOOIVL LODLOOLOLO 992990900¥ YILYIODI9DD OVIOLIOIIOD DOVLOVLIYOD VEYDIOVYWYOLO JVIVIOOIVD 109t

1198Y III9vw YAqQqq IIIowW I032/1eYyy Idsw IToe  I11sq 19dsd II?ew ITO®
I039/1%4q ITo® I9€ZTYsq I9€ZTUYSq I6NII  IHPNUF IIOS TSI
IJuty In3sq IduTy I032/1%Uy I9€2TYsq
Tuaw/TYANUJ 10389 1duty 1n3sq
eyl Iuaw/TIQNU3 ITuaw/IIgNU}
I039/1%Yy b %43
1duty ba £ 1032/1eyy
IHynu3 IHpOU3 : Iduty
. ITo®

16 Old

SURSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

56 / 81

JOLLLOLO9D LOVOOVVVYYY JVDOVYODOV VYVIOIIDIOV VVYWVOOOVY IVVODOIOVD VOOOUWVIOL LOVVLYOLOY LYOLIOLLOOL LLLLOVY.LVL
HOYYYOYIID YOLIOLLLLL SLIOJLLOOOL LLLYI99J9L LLLLLOJJLL YLLODDOOLO LOJJLLLIYOV VOLIVLOVOL YLOVYOVYOOVW YYYVOLLYIY TOSY
Iydy : IT0® 12£9dsy)/13E9
IHpnu3 Iroqu

IVLLOVVOOV LLIVIOVO99 LIVLLOLOLY YIOVDIO9VL VOVIVLLIOV VIOIVLLIVO VYVVVIVVYD YYVIVOOOOL LIJDIODIVOV LLLOJDDIOVY
YIVYOLLOOL YYVYIVOLOOD VYIVWOUOVD IWOLIOOOIY LOLYIVYYOL LVOVIVWYLD LLLLLVILLO LLIYIOJOOY YOOO0D0OLOL YVYYOOOOILL 10V
1dss IIIRTU ITOW 1035/1%Yy
vusq 1918q 14Uty
1Hdsq . 19€2TY4sq
Ieax 1038q
IuAw/rIgnu3
IRyl
IYo8®@
Aretu

YYOIOIIYID LOVIALILYY SYYVYOOVLLY LLYLOVIOVD YILYYOOLYD YVYYYLYODD SLYIOVIOUD 9DDDLLIDOL JLIOVYOWVYL YILOIDLIDD
LLOYDO9LOD YOLOOYOVLL JLLLOOLYVYL YYIVOLYOLY IVVYLLOOYIV LLLLIVIDDO OJYIVOLOOLD JID99YYYOOY SVVYOLLILLY IOWDOOYODD T0EV
IIIew Ia3pp IHdsq I3su IIeIP/I60T009 Isqq ITuw
IHesq/11RYR Iedx I6nI) inse 1yndq
1koe/11TUTY ITIINTU I96NES I10qU
II3ww ITed/IIIdRY
ITum
OJDLLLOOOL DVIOVIOOLY YYYVOOILOLO YOWOYIOOWD JLIJJDDOYOY JOOLIOVIVDD LIOLOLOLYY 9I99YIOIID 9OYOHIVOYIVY YOHIIIOLIVD
OOOVYVYOOIY JLYOLOOIYD LLLLOSYOYWD IOLOIVIOLD SYOOOIILOL OJOUOLOLID YYIVOVOVLL I9IDIDLVIODI JILIOIOLOL LIDHOHOIVYSLY T0ZP
I9€ZTUSq Iydy Iydy Iyuw IITeTuU IAQQ IINeD IIIaevu Inye I303 IINnEd P3P
103sq IHdsu Inye Aesp I1sq INe3s Aesp
Iuam/IIqOUy IHynu3 I1edy I1¢dss p g =10 IT3U
Iyl 1dsu Iyusq 14108
I032/19YY Idsu IIedy
Iduty bg £ 1dsw
I9¢Z14sq I4x08
I03sq
Iuam/IIqnuy
I°Ul

SO09J9LOYD DODDLOLLOD JD99LOLIDO DOI9OVOIIY LOVOIOVDLD VIOLVOIOVI YOOOOVOLLY HOLIVVILVYL 92990VLIOVD VOOUOYLIOL
O00050VILD 9O0DYOYYOD SODIVIVOID IDD0DLIODL VOLOOOLOVD LOOVLOODLY LIOIILIVYD DOVVIIOVIY I9029IV¥OLD LOOLIIVYOY 10TV

IeBy 110® Iyoe - 1aqq 1dse/ITTIYII IVesq Itoe Iasu INe3sS
I9€ZIysq 1rradsu I03d>/1%qy IIIOTU Iz8q II9%uw ) I6n13 IHynu3y
In3sq IHYOu3 II1aew Itow
Iuam/TIqNUI IduTy:
I9Y3

s W6 DI
Iquiy

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

OVVOOOOYOL LVOVLOVLID DJDVLIOLLOL OOWVYVVYOD OALLYOILOD LIJDOLIDILD JOVLIOLLOL DYOVYOLYYD LLODIJOIVD LOLLVIOYIL
DILLIOODLOY VIOLVOLYOD ODOLVOVYOV ISLLLLLLYD JOVWIDOVOD VVDOOVOOVS HILYDIVYOV OLILLOVLIIO YYODODJO9LD YOWVIVOLOV TO6V

-tEﬂﬂ—HHCQv —IEGQUHIMQ IIIeTU Ito®e Inye ITuw IIou ITOo®@
(+wep) Tudp {-wep] yrudp 12dsq/1nad IHpnuy
(-wep] 1T2pU/10qQU (+urep] Tudp . {-uwrep]11udp 113>
venes (-wep) 113pu/10qU [+wep] Tudp I9®9d
Ivgnes [-wep]1Ia3pu/Ioqu ITed/I1130Yy
IIIRPTU Inse Iygnes
III9%w 1190
Igenes

OVLOOLLYLY SOVOOYILSD VIVVLIOLOL IVOLOLOVLO DOVIDOOLVY SVIOSOLLLLY LOLOVOLOOL SVOLYILOVY JIVVOLOVIL JLOVOVYLIVO

DLVOOVVLYD JDLOOLIOYID IVLLIYVOVOV VIOYIVOLYD OOIYOOOVLL JLVIOVYVVYD VOVILOWIOV JDLOVIOVOLL O9LLOVOLYY OYILOLLYLID [08%
IIIeIU 1AQq IIIe(U 103 INe3JS ITI9%w  I1ydy I¥3S 19pp
IHpNUy I1sq  x9dso .
Iesx

LOLYLOOO0D OVYOOOVYOLLO JLOLLOIDDD OIOLOVLIOYD ODOVLWYIVD D9I90IVOVL YOIWOWYOLL LYVVYOLOOL OVIOVLLODY WYYOOLLOLL
VOYIVODO0D JLODDIOYYD OYOVYIODOD IDOVOLVILO IDIOLVLLIVLIO SJ9099LOLY IJOLOLLOVY VILLLOVIOW SLYOLYVIOL LLLOJVYOVY TOLD

57 7 81

IHynu3y 1xdw  16>q IHesq/IIeyw 1035/1RYy IeIp/III0BY® TAug 0ordse
17o% TeBy 1dury’ I9su  IYMHTSq Juux
IAde/1tuTy I9€ZTYSq 16033  9g21dsq I90v1dsd
IIne> In3Isq IHdse/IvIBy II9%u
Aesp TuAw/ 110U
Iredy 1043
1dsu 1¥o8®
115U
14338

JO9D000YYY YOLILOVYYDD <BUF&¢UUOU LOLLOYOVLD JVOLLIOVLD IWVOOOVWILO OLODVIDOOVY IJIOVIOLIOV OIVIDLLLLY OJLLLIVYIIYD
S002090LLL LOVOVOLLID IVOVVIOOODD VOVVILOLYD SIOVVOOLYD VILOOOLOVD JVIOLOOOLL SVYILVOYUOL JOLVOVWWYYL SVVYOLOOLD 109%

II0qU YIOYX/IX3sq 17o® (-uep]1ate  [be) IIIsew IOUS/IpEMTV [-wep}Iloqu INe3s I4dy
(-urep]Imate (-wep)rrudp Iisq 1ous/1qede 1L5023
[-wep] 1TUdp II0YX/IX35q (-urep) rrudp
(+wep] rudp (+wep) Tudp - IAuq [+wep)zudp
[-wep]IIspu/Ioqu [-urep)II@pu/Ioqu {-urep) 113pu/10qU
Ivgnes I19dsu Iygnes ’ IVAHTSQ ygnes
g98Zrdsq

zm .0—& IHdse/IVTbY

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

58 / 81

JLOVOOLIYY 999VLLLLOS LOVIOVOVLL VIOVYYYYDD YIOLLOVOOL YOVLIOOLLLL WYYVIIVYYYY LOVVOLLLLY WYLOWYVIOLY YYOLVLVLIYL
OVOLODYVYLL DJJIVYYYDD VOLVILOLYY LYOLLLLLDD LYOYYOLOOY LOLVOOVVVY LILVVLLLLL VOLLOVYYYYL ILVODLLVOVL LLOVIVLIVLIY 10VS

195w IHdsq {-uep]ITOoqW [-urep]ImTe I9sw Iasu IvIp/IITRY®
I6nIy IeOx IIOYX/IX3sq TIIoyx/IX3isq I6nx3 Iosu
I19%u IITRIU (-wep] Imte I9ew IeIp/III®Y® Ienz3

{-wrep)ITudp (-wep}rIudp I60I]
[+wep)Iudp  [+wep]rudp
(-wep] 1I3pu/I0QU
(-wep) IISpu/IOoqQU Iydy Ivenes
H‘ﬂ’dm jeux

OVOLYYVOLL 99LOLOYOYD LLVOOWYIOD LIVYIOVOLO YOOOYIOLYIL DIOVOIOYLD IOLILVLLLY OLIOVIOOVL VYOLLSOILOVY JLJJDID1ID
DLOVLILIOWY JOYOVOLOLD VYIOOLLYDD VVLLVOLOVD IOJOLOOVIV HYOLOOILVD VYOVOYIVVVD DVVOLVOOLY LOVVOOOVOL HYHOOOOVID T0€S

IIIavu Iasu 1uRq [-urep] ITudp IXo3 ISoTTWRa
16013 1016y (+urep] Tudp IFUTY
ITuw  {-wep]IIapu/Ioqu 191d
AIRTU IYgnes
Iapp

LOLYOVIVYO LVOOVLVOOD OVOOOILLIYD DVIDLOOIDD JVOLODLOOV VIOVLIWIODDD OVOWOIOWID JILOVOIOOIL JOVWOVLLLIVLI JVDOVVIVVY
VYOVIDLVLLY YIOJLVYIOND JLIJDOVYVLO SLYIVIODDD OIDWOOVOOL LYILYIOODD JLIOLOOOLOD SYOLOO0OY OODLOLVYVIY OLIOOLLVILIL T0ZS

ITuw Inse rxsq Iaqq I9€2ZTYsq resq Twdq/Insb
AIRTU IHpOUI ITo® Ivusq Iydy Aretu
196nes 1038q IOTIFO
ITed/IIISRY Tuaw/11Qq0U3 ITRdy
™Yl 1dsu

JOYDOIYDIOD DOYYOOOIOID YOOSOVOUVD LODLODLOOY WOLLLYLODD JILOJDVIOOVY SLILVILYYLI LOLIODJO99 YVWOILVOVOL WYOLVOLLOO
SOLOOHLODD JOLILOIOIODD IOO0DLOLLY YOOVOOVOOL LOVVYIVOOD OOHYOOLYOOL IJVOVIYVILY WOWWIODDDD LLDOWIOLOY LIOYIOVYDD TOTS

Iredy I035/1%Yy inse ITuw 1dsa/Juse/1ase IIned I9vw
1dsu Inse I3umy I1I%AR I7o% 118q 195w ARSp Tour
ITRd/III9RY 196nus 1103 16nI3 IToU  Inye

I96nes 13308
I16q Iredy
1dsu

OOVOLLYVLY OLILODOOYY JOLIOLLODD YILOJLOOLO OOVIOOLOOL SIOVOOILID LODLLIOOLY IODOLLOVIL JVOILIJIOOL LIOJJVVOOVL
OOLOVYLLYL OVVVYOOOOLL SOVWIVYOOD LVVOOVIOVD JDOLVOOVOOV OJVOLOJOYOD YOOVYYIOVL WOIOVVOLVY SLOOVOOIIV YOHOOLLOOIY T00S

I9sum I90vTdsd IAQq  INe3S IIIowW Inte AIRTu
I6nI3 I03D/IRYY IIawm IHYNUI IMesq
118q 1483 /11FAR IIedy

o 06 'Ol -

SUBSTITUTE SHzE™ {RULE 26)



PCT/US95/09576

WO 96/04391

59/ 81

DOVVOILO99 DLSISLOOYD HVYIOIIIDD LLOVOIIIOY IIDOLOIOID LIVIDIOOLY VOLVIOOLOL IOVOIOIVVYD DIOOLVYOYD YIOWOILLYLD
9OLIJOYIOD SVOVOVOOLO OLIODODOOD YYOLIDOODL OOIOYIDIDD YYIYOOIOVL LOYIWOOVOVW WOLOYOOLLO 99JOYILOLO LOJLOVVIVO 108§
InT®  IOUS/Ippmle I032/1%yY pos Ll I3uTy 1INED

10U/ ITRdW IXdW IduTy IMesq 101d Aesp
I Ay 1Aq9 1Iredy I1edy
IVMHYSq IHpnu3 1dsu 1dsu
982Z1dsq 119dsu IyoU
IHdBe/IVIbY IYO® 14108

HOOVILODOY DOVOIIVILD ODLVYOVIOVL LYDOVOVDDD VYOOLVLIOLYD DODOLOILVD YOVOLLOLLY WVOLOOLOOD JLVVOLYIOD OLYOYILYOY
JOOLOVOOOL JOLDOOLOVD OVLLOLIOILY VYIOOLOLOOD LIJVIVOVID JDIDWIOVLIO IJDIDWVOVVD LLOVOOVODD OVILLOVIOOD OVLOLOWIIL TO0LS

I38q 1A9q IIIa%uw ITuw I7o® 1308 I9ey 11sq Ideuw
IHpnu3 1389 I1ed/11190Y TeuI
IAQq  INmE®
IHpnu3

VOOVOVOLVL LIOOIVIOLO JI9OLOLOOLY WYOOIVOLLY ODLLODOYYY VYOVODLIOOL YOIIDLLOVL DDODDYYYIV VYOIVYIDODL 99LYOIOOLD
IODIOLOVIY YYOOVIVOVD SOOVOVIOYD LIDDOLOVVI OOYVOODLLL LLOLOYYOOY LOOVOVYOLY 9ODJOLLLIOL LLOOLOOIOW JIYLODIOYD 1095
1032/1%4q ILG029  IIISVuW nge ITRdY 11gdsu 1710w
Iduty 11sq 1dsw ITo®
[-urep) 1ate
[-wep] ryudp
{ +wep] Tudp
{-urep] 113pU/ TOqU
Ivegnes

OLLLLLLLOL LLOOYVYIOYD JVOVLLVYIOD SJOVOVYVYVY VOOWLOLOYY OVVOVIOOLL IOVLIOLLLLY LVI9999LOL OVIOIIIVOL ODOVYOOVVVY
IVYYYYYYOY YYOOLLOOLD SLOLYYLODS JOLIOLLLLLL LOJLYOVOLL JLLOLYOOYY YOLVYOUYWYYD VIODJDJOVOV ILOJOVYOLOVY JIDLIOOLLLL 10SS

IAqq I0305/1%4yy 1I0UYX/I1X389 (-wep] ITUdpP I°pp
IHpnu3y IduTy [-wep]IToqu [+urep]Iudp Teby
I9€2ZTUsq (-urep)Imye (-wep) 1T39pu/ JOqu
1n3sq [-wep]Irudp  [-wep]Imye Iygnes
IuAw/TIQNUY (+wrep]Iudp TIIOYX/IX3ISq
[-uep] rI9pu/roqu [-wep) ITudp
eyl IyYgnes (+urep] rudp
[-wep] 1I9PU/IOqW
Ivgnes

d6 ©Old

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

60/ 81

OYOLIODLOD OOLIDOLIOL LOODOLOIDD JOVIODOOLYL JYOILOVILD WWVOOIOOLY YLYOOOLIYI JOVOVOWVYID VYOOOOVLYYD DDVOOWVYOY
QLOYOOOVOD DOVOOIOVDOV WDOOOYIODD OILOOIDWLY ODLIOVOLOVO LILIODOIIOVYL LVLODIVWVYLY OODLOLILLYD IJOJDDLVLLD JOLOOLLIOL T10Z9

I03o/10yy Iadow IHpnu3 IToW nye ITo® I3uty

I3uty Iquty IToR” 1918q 1133
Ia1d 1299 1Aqq
IHpNu] IHpnug

YOVIOLOVID YVYYOOIIVD DYYYYDOOOVW DOYWOIOLYY YUVDODI9ID ILIODLODOIOL LLLLIJVLIVD SIIIIDIIID DJIILOVIDVID VIIVOVVVVY
LOLYOVYOLDO LLLLOJOOLD OLLLIOJOOL JJLLOOOVLL LILODOODDD WYIOVIIOOV WUWVYOOLYID JOVOHOIDD9D DOVILOILOD LVYOLOLLLLL 1079

III13% 13Ty IsRy AIRIuU ISEZTUS] I10® INe3s
IHdsu 1yed/IIISRy [+wop] 1Ade 1In3Isq . AIeTu
1dsu I18q IN3sq IuAw/IIQNU3
IIIRTU Aesp ITsq I8yl
113099 1Io%
TeAu IHpnu3
14a08 ITed/III9%Y
ITed/I113%Y

LIOVIODLOY VOLOVOVOOL OD0OVYYIDD OVIVOIOWOLY LUVVOVIVID VOOIOLLLIOD JJJLO9YVOD IOJJIIDLOD OILILOILOL LIJOWIJILO
VYOOLOIOVOL LOVOLILIOY JOO9OLLLIOOD JLOLIDIOVL YILLOLYIOO LOJOOVVVYOD DOOWIOLLOD VOOOVOIVDD JOVOVOIOVYOIVY VODOILOOOYD 1009

IebY IpIp 1w [+wop] TAde [+udp)TIAde InTe  1035/Ieyy
1bey INISq 1resq ITum 14Uty
Aesp IN3Isq

114022  Aesp
IeAlWl IIHOOO

I3x98 Ivau
14108

QOO0LLYDDD SVYLYOOLOLD OD9IILIIIOLY JJLLODDOVY HO9LO99IOOL LIDIOVVYIOD LIOVIOILOLY OSIVLILOVS LLOOSLOLYD OLIDLLOOIL

DOOOVVLODO ILVIOOVOVYD HOOOYVYOVD SOVYOOIIILL JDDVII00OV WVWOVSLIVID YOLOJOVOVL DOVIVOWOLD WYDIIYIVID OYDOVYOIOY 1065
108 IMusq PG £ II9ey 1308

Ispp
IHpNUJ I1sq Io3o5/1%Yyy
1redy Iauty
1dsw

06 Ol

£T (RULE 26)

ce
LS

SUBSTITUTE SH



PCT/US95/09576

WO 96/04391

61 /7 81

LSS9 y3ibual<

LIVYLLD SLYYLOVLIOD LOVIVODLOL LLIOJLOLOLD VWVLLOLLYL JJ390LOVOVY
YYLLYYD DVLLVDLYDD VOLVIOOWYOY YVYOOVOVOVD LLLVYOVYLV 99J0OVOLOLL 1059

poLdswe IIIetu Inye 19x8qQ
Juunc 11o%
I1dsa/Iuse/19s8€
195U
I6nxy

LLOJYOVOVY JVIVOOUDDD OOUYVOOVIYY YOLOLVYYDD JLO999LOJD LYVIOVOLOV 9OLVVOLOVD YILVVLIODD LIDJDOLIVI LODDJ90LLL
YVYOOLOLOLL SILVIOOLIDO IJILLOOLVLI LOVOVLLLIO OYOO00¥I9D WILVYOLOVWIOL JOVLLOVOLO IWVYILYYIOD WYYIOOOVOLD YOOODOOWYY 1009
Iredy Iresq rueq ITuu 1dsa/ruse/rase I03d/IRUY Itoe
1dsw [+uop] TAde 1516y IIIaew I9sw Idury
IN3ISq AIeTU I6nI3
AesSp
IIYHOD2
IeAW
& & &1

JOVOLIODOOY YWIILOLOOL SOJYDILOOY LIVVIOVVYID DDIIYYOODD DDODDVONID IODILLLOJOL YILOOOIOJOL JILIODODLLO JLODILOVOL
L9OLOYOOIIL LLOSYIVOOY IDOALIOYIIL WYLIYOLIVO DD9OLIOIDD HIDIILOLID DIOVVWVIOIW LYVIIIDIOY OVWYODOIOOVWYD OYOIOVOLOV T0€9
I1x18Qq 119dSu Issu 1juTy I230 Ito®e Itoe IIaey Itoe ITuw
ydsa/yuse/rase 1133 laea I189 ITuwW I1z€9dsy/13e3
IInad ITed/III®@®Y I9E€ZIYSq I03d>/1%YyYy II0QqW
Inte Isn1y I03sq 1quty 1des
Iuam/rIANUY ’
Ieyl
Io3o/18YYy
Iquty
I9€ZTusq
InIsq
IuAl/TIqNUZ
- Ieyy

d6 Old

T (RULE 26)

[ abashed
[Res oy

SUBSTITUTE St



PCT/US95/09576

WO 96/04391

62 /81

OOVIIOVOOVL OOLVVIVODD WYIOVOLWVLIY JOLYOVLIOLY JILOJDWYOLY U&<¢<UPUUU
JOLVOLOOLY JOVLLVLOOD LVYOLOVILIYI SOVIOLYOVLI OVOIOOLLOVI DJIOLLLOVOOD

INe3Ss  1resq Ivesq  19dso
I10® I1Yydy resp 19eus [esix
105U 1I9%W
I1A3S
IIIelu

YOOOLOVLLD WOOLOVVIYD D9990DLYIL ILODOVIVIOV IVOVOLLOVL SIVILOIOVY
LOOOVOLYVYD LOOVOLLYLO JDJJ090VLOY WOOOLYIVOL YIOLOVYOLY JVIOVIODLL

iI3ee r9dso I9pu 19ds>
IHesq/11%Y® 1esa1 Iesx
IAde/ITUTY

I1I3%w

LOOWYVOLID DIVLLOODOL LYDLVIOOOY WOVIVOOLOV LLYLLOWIOL OVY.LO99I99
VOOLLLOYDD OVIVYODOOV YIOVIVOOIL IOLVLIOOVOL YYIVYILOOY SLIYIIIODD
IIIoew IToeu II3ee Itoe
IHesq/11eYe
14Aoe/1TUTY
IIaeu

OLLYLOLYYD D00OYVOLOD VIVLIVIOOOD LVLIOVVILVY LOVOJDJDDOLY VIIOVIIVOL

YLIYVYOOLOYL OLYILODOOY LWYIODIOVOD D9990OVLLL
LYLLOOYOLY JVYLOWOOOOL YLIVDO9LDD 9D23D9IWYY 10¢€
IIIe[U TIISq {+wop] 1Ade inse
19ds> 1Ted/I1I9%Y
Iesx IN3ISq I96NES
Aesp  I16q
ITo®
IIYyoda
Ieau
14108

9LO9DIYOLL LY¥OIDLYYYL YOLOOWOOOY LLOWIDLOVY
OYODO9LOVY YIOOOVLLLY IOVOOLOOOL WYOLOOVOLL 10T
116q I13%E
IHesq/11%ye
1Ade/1TUTY
II2ew

OOOLIOLLOD DD99LIYODD ¥OO299900W LLLYDIOLYY
JODOVYOIYYID DODIYOLIOD LIOIDDIDIDDL WWWIOODVYIL T0T
[+wop] IAde Inse
ITed/1119%Y
Ig96neS
IN3Isq I16q
Itoe
Aesp
I1400®
Ieaut
134108

b £1:)

VLLYYIVYOL VOLOYVIWVYL JYVIOLOOOO J9OVOILIOVY

OVYLVOVLLD J3D0JLLOVOD LYLIVIYODDD VIVOLLOVLL WOLOOOOOVL IVVOLVVIOV IVVLIVILOVY LOVOLLYLLY SLLVOYOIDD 9JIJOVOJLL T

IIIdew IIow I1sq 1dsa/Iuse/Iase 1ads 1bes
I9EZTYSq Iasuw Iavuw 1IURq
In3Isq I6NnI3 Iewx 1Auq
[uau/IIqNIU3 IVMHYISq
IeYl 9821dsq
II9ETTIO®
1udse/1vIby
1106y
. 108S
vOI '©ld

e

SUBSTITUTE SHE::



PCT/US95/09576

WO 96/04391

63 /81

IOOYIOOLLD DJ99029099 WOOILOOVLID HOLIJIOOLY LILLOLVIOO YOOLOVVYYD VDDOLOOYLD DOOLOLOOVD OIOVIILOVD OOLLOVOLYY
VOOLO9OYYD 9900990900 LOJOVIOLYD JIVODOIOIVD VOVVOYLIVID LOOVOLLLLO

IINeD Itov [-uweplImie
I9€2T4Ysq [-wep]rIudp
Aesp Iresq [+urep] Tudp
I1edy (-wep)IIapu/Ioqu
IN3Isq ITuw IYgnes
Idsu I118q I16q
ITou 1BSsp
13xo8 ydsy
119d8u
IIiss/110EsS
Iuam/IIQNUF
Iey3
Itoe
IHpnu3
1x30
1983
IXTOo9/IITeuwx/16ed
Ixdow
ITed/III98Y

YOOVOILOLO DLLYLIVIYOVY DDIODDWDDD LYOVOOIIIV DIDOJOVLLL SODLOVVLOD ODIO9OVOLLD LIVOOWOVLL LIDOVVVOLD OJIDLLOVLLL
LOOLIOVYOYD OVVIVIVIOL 9OYOOOLODD YIOLOIOOVL 990999LYVY ODIVOLIVOD JIDIILIOVYD VYIOOIOLVY YYIOLLLOVO ODIWVWOLVWVY 10§
ITueq ITua I

TAuq
IVIHTSq
98z1dsq

_II9ETTOd
THdse/IVI6Y
11018y

Io®s8

138s

nye

JODLOOOVYY YOVYVILIOD YILOVYIOLOY YIODOOLOOY SVILLOOYVYY LIJJDOLOVSO LOVWYOIOIL WIOOYIOIDD YLLOYLOLYD LOJOWYWWIO
VOOYOOOLLL IOLLLOVDDD IYYOLOOYOL IVOIIIVOOIL OJLOVWIOLLL YOOIDIVOLD VOLLLOODOV IVOOLOD999 LVYIIYOVLD VOOOLLLLOD 10V

Iueq I13%E
1016y IHesq/IIeye
AIRTU IK0wv/1TUTY

I1oWu

1INV 18qq ITuw

Awsp  1wyndq

ITedy 1IO0QW

1dsu
110U

14308

AISTU
imnse

IIeAR®

gds>
Iesx

I96nes

ITo° Teby

Ivusq

aol ‘o4

ITo®

Ijuty
191d

1x03 1eby (+wep)rudp
[-wep) IT8pPU/IOqU
1wdq/insb rvenes

(+wop] IAde

IAoR/ITUTY IN3ISq

Aesp

IIHO2d

IYWSq IeaAw

13158

1¢dse

IIIaeu

JO90YOOLYD DDOYOHVOOLD IJDOLUYOVILD JOWYOLOVIL 109
IHesq/IIeye (-urep)Irudp

ITo® 19dsd

1esx

26)

T (RULE

=EE

e
L on

SUBSTITUT



PCT/US95/09576

WO 96/04391

64 / 81

LLISLYOYYY JIVIDO9I9D YOOLVLLIYD DJ9DVOOYIV LIVLIDWIODD OJLODLYIVID OWYOILOVWY HIOVOOVOVLL OLLI92JJLI JOVOYOILOD
VYVOVLIOLLL 99IVO00909 IDOYIVYVIO 99I9LOJLIOL VIVOOLOD9D OVOOVIOLVD OLLIOVILLL JIDLODLILVY OYYOIO9OYD 9DIOLIOWID T00T

I032/Ieyy InTe pg £1 ITuw Inte IIoqu ITUW 199
1Aqq 1be3 13Uty IHpOUZ
IHpnu3 IT33 inie
13Uty

VIOVOOLI9S VOWIOIIOL) OVVOILLLIDD VIOVOWYYDL IOLOOVOYOV J9ID9J99LO WOLLOYOOOL LLLLIOVLIVLID SVIVVYOILLY OYVYOIOVIOL
IVOLOOYD0D IOLSOOVOVD ODLIOVVVYOD LIVSLOLLIOY ¥OVOOLOLOL HOVOIOIOYD IOVYOLIDOV YYVYOLVLIYO OJLVLLOOVYL JLLOOOLOOY 106
INe3S 1eby 1bej [-wep]ITudp 1bey 19€ZTYsq Iydy 901dsq/1e12 I2pp  1resq

Idse/ITTITHII (+wep] Tudp II9%W IYO® IIIPUTY Ituw
1gdsa [-urep] IT@pU/IO0QqU I03sq 1bea Inye
Ivusq Iygnes TUAWL/TIQNUZ
[-urep) 1wy %43
II3e®
IHesq/II%4®
IKo®/ITUTY

SIYOLIOOYD JLO9OVOLOO VIVIILOLOO YOVOVYVOOD YVYVOLOOVIO LLYLIOLVLIY OLOLOVOILIY VVIDOLVLIOL OLYIOVIVIOVY LVVOODLLYLO
JOLIOYYIILD OYIOOLOVID LOLOOVIVID LILOLLLIDO LLLOVOOLYD VYIYVOVLVL IYIVYOLOOYL LIVOOVIVOVY DJVIVOLVIOL VILOOWYIYD 108
Iresq I1s8q Iyo3 1308 I4ydy
[+uop] 1Ade III9%W
IN3ISq
ARSp
IIyoo8
TeAw
14398
Inse
II%AR
I96NWS

IYLIVYLIOL YOOO90ILLD IVVOOVYODD YVOO99OLO9 SOOLYIVOYD LOLVIVODDD SIVOLIVIOL OYILOLLOOD VID9DOWYLD JD0OLLOIVY
VIVVLIVYOY LO99D90YVD YILOALLO9S LIJJJJOVID JOOVIVIOLY YOVIVIOODD OJVIOVVIOOV DLOVOVYIDD LODDJJLLVD HODOVWVYOOLL 10L

1dsa/Iuse/I88¢  IYEZTUS] 10esq 1nse IJuTy I35 I9dsd>  IIIdEW 19€2TUSq
125w 103sq 1Ted/IIIa%Y I39s 1a1d Iesx rroew In3sq
I6NX3 IuAw/IIANUZF IA3s  196nes 1700 Iuaw/IIQNU3
143 IX38q IFUTY Ieyl
ITo% . 1308
IT33

IHynuy OOP -G—m

=T (RULE 26)

-

SUBSTITUTE S



PCT/US95/09576

WO 96/04391

65/81

DODOOVOLLD D99DOVOLOD LOO9DDDIWVY OOVIOVOILD WIDOWOYODD LOOOIDYIOD 4000409040 OOLOLIOLID VLOVYIOVYSLLL DDJOYOLOVLIY

J993DLOYVYD JDIDDLIVDD YOOIDOOLLL IJDLVSLOOVD LYDILIOLIOD YOOI9IL9J3D
I{uu Inse

ITRdy
1dsu
IuRq
1016y
ATIeIU
I11e2p

1189

JYOVLODDOY LOVOOVVIOO DODVLIVIOVY VIOVOOJOOVL OLYOLOLYILL OYIIOVLLID
OLOLYOIDIL VOLOOLIVOD OOOLYWIVOLL LUYDLOJOOLY JVIOVIVYIVY DLODOLWYOD

Inge

196nes INe3S

Iyed/I1I9%0Y

1resq

{-uep)Iate  JOJO/IeYY Iapu IIIeTU
{-wep] 1Tudp Iquty
(+wep)Judp  I9EZTYSQ
(-wep] 1I9pU/I0qU. Inasq
IXIOTU Iuau/rIgnuy
Ivgnes eyl

. LI9O0000VD DODVIOOOVLD JVLOODILDID HIOVIIODIL OOVYOYYOVOD ODOIWOLLOD

VYIO09009LD SIALYOIOLYD HLYOIOOVOD IDILOOIDOVY IOLOLLOLID IDOIDDLIYVYID
I10€

1189dsu

{-wrep]rrudp 13> IAQq IIdw IYO0J  IIeY IO IQTIID 16sq
Ired/rrraey rddsq/Inad  IIIRTU ITuwW I1edy 13sd
[+uep] Tudp IHynuy IN®3S Ifesq I9gZiysq Idsw 1308
(-wep)IIspus/roqu  [-wep)Irrudp ryed/IIIaey 135w 1aqq
Ivgnes [+urep) rudp 1esp 1nasq IHpnuz
{-wep] 113pu/I0qu Iuaw/gIgnuy
I19% Ivygnes 1odu o4l
IHpOUZ  ,&F]
I9ed
IXT93/IIIwux/16ea
130w

Ibey I9€ZTYSq

1eby

103sq 1dse/ITI1Y33

Juaw/IIgnuy

TeY3

1039/10UY
1duty

IJuUTY 1odo inse
1133 1o 11ed/IIIaey
1dso/1138x2 I96nes

1ase

IIRAR

196nES

IKdsq

JOJOLOYILD JOWIVOONOD
IpIp

LLOO9OLIJD YVY.19990059Y
YYIOJ0VO0D LLYIIODDOL

OLLLOYOOIY OOLOLLOOWY
IYYVOLOOOL JOYIWYOOLL

LYOLOLOYYY OO9LOYOLYL

118q

¥IO20931J9L JLODDLYVYOY

LOODDOYOIY OYOIOVILLIL
191sq 19PP
119®

1130w

JOLOYIYIID LOLOOYIDDD
DOVILOLIOD ¥IYIOLOIIO
IIIaew

III®eIP ITSq
Ious/ipymie
fous/1qede
ThAuq
IVIHYSq
98z1dsq
IHdse/Iv¥Iby

ODOVIOVLOOY YIVOALOVOD JLILIODLOV VILODOJOWYL OLOVYOOWIL LIOO9OWYLIOO 0040000000 JOYIOOWVYD LOJOJOYIVYY DVYLWYIOOWLD
JOJLOLYIOL IVIJOVOLID OVOVOIOVOL IVVOOOOLIY JVOLLIOLOVW YOOOOLLIWOD JOIJ939009 OOIWIOLLLY VYOOOILIVLILLI OLYLLOOLYD

I11o% INe3S

10de
14002

aot oid

I1I9%e  ITSqQ IHpPNuUj INe3S
I3UTY I9ETTYSq Ix32
1733 1n3Isq [aes
IMesq IX[o3/1I1vux/1bwd
13dsq Iuaw/IIQNU3 IIDW

11ndsq ITed/IIIaRy
IoxTw ) @ £1]
Iredy 1e43
1dsu I0325/184yy
I4uty

[-wep}ITUudp
{+wep] Tudp
(-wep) r13pu/I0qU
I¥gnes

Tort

10ttt

T0ZT

101t

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

66 / 81

SDOYLIOVDD SLOIDIJOVY OILOIYIOVL IOVYYLIDOD SLOVYIINYD DLILOVIVOV SLLODLOVYD YOOVYLOIOD YOOVLVIVID JDI99¥DI0D
S9DLYOLOD OYOOIO9OLL JOVIOLYOLY SILLLYVIOD OVOLLIOSLLD SVOVIIVIOL OWWODYDLLD 1O9DLLYIODD LOSLYLYLOD 99903LO99D TOLT
1bel IIPUTY/IISUTU  INTW

INeJs I03d/Ieyy IN®JS
IpIp Ibe3 14Uty 1Aqq
Ieby IHpnu3

e

D99JOVLIIIL DIVYDILODD SYIOIDOLIID JLIOVVOLVD SLOLOILODL JOVIVOVYOD OYYIOYIDDD OJLOOVOWVOY YOVLOLLOOD OYIOLIOLYL
HII9OIYOOV DOLIJOVOOD DIVIOOYDOD SYDOLLOVIO OVOYIOVIOW ODLVIOLLIO SILLODLOOID HVOOLILLOL LOLYDVVYIDD JLOOVYODYLY T09T
I10qu ITuw

(~wep) 1mye IIISde JITuw bRy IIo%W Iaqq
[-wep) 1TUdD Inte IN®3S 189asq 19ds> IHynu3y
(+wep] Tudp I%03 IIo% Iesx
(-wep] 1I3pU/I0qW imMesq
ITaw IvYgnEs 13dsq
IHynugz IIKHdsq
110® 10IW
Iresq 11edy
1esp 1dsu
1dsy
1169d8u
11388/110E8
I9¢€ZTUsq
In38q
IuAaw/IIgaug
Ieyy
IHpnU3

LODOYYIDID DJOWYIVLIDD DJLIOILIIYD LOVYIOWODD IJLOLLYLODD HIOVLIOLOD OHLOVOOVOVL LOLIOOYODD OWWYIDIODD LOHIOVIOVOOL
YOOOLLYDOD SOLLOLYODD OVOOOVYOOLD VOLLVILOOD OWIVVIYIOD J9DLVVIOVOD DVOLOILOLY YOVVIILIOD JLLLYODDDD YIOLOILOOY TOST

13Uty ITuw . II8q 119dsu 113>
1189 I¥33 Twdq/Insb ITo0® 19%d
Ited/I1I9%0Y

IHpNnu3

ITo®

301 ©OId

Tudq/Insb

I1o® A
IIined
Aesp
IIedy
1dsw
I1oU
IJdX08

Iresq ITuUu  IIO0QU

ITed/ITIIS0Y
iesp

AIBTU  I9EZTYSQ
I0ous/Ippmte
1ous/1Tede
I03sq rAwg
IVMHYSq
98z 1dsq
IHdse/IVIbY

TuAw/ IIQNUI

Ie43

IT0®

IeTu

ITuu

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576
67 /81

WO 96/04391

99IIVLOODD DIIVIDOVLL OVVLLIIDDD 99OYIOILLD O9LI9ODVLD LYILILVYLILO OLLLODIDJLD 99OYIOVILOD 1999929109 ODLLLOOYILY
3999LYDI9D DOOIVOILYY JLIYYODOHDOD JIIILVOOVYD JOYOIIDLVD VIOVOVIVWYD OVVYIDOOYD J019210YD9 ¥IIII290YDD IVWVIOLOVL 1061
1resq 901dsq/1ero 1ode (-wepjimye INe3S 1resq IHesq/11eye
1Ted/IIIS9%Y Ibe) I¥Yod?d I(esq IHweq 1189 ITuw 1eby
Iesp 1130 ) I1TI0YX/1X35q TIduw IAde/ITUTY
102U 1989 IIned AreTu
1£38 1138 [-wep] IaT®
IIIReTUY I16q (-wep] r1udp
Inse  IHpnuy (+urep) Tudp
ITed/I1I9eq Ito® [-wep] II5pu/I0qU
1960ES vgnes
Iresq
1eaw
1resq
1108
ARSp
I7oU
Id108
Iews
1vdsd/1eux
AuBSp
IYedy
1dsu
IIoU
143198

LI990OVOLY JLLOIYOYOY S0JVLIOOLD JVOHYIDODID IJOIJLILILOID DOIOVLLLOL OLYIO9D009Y JOVOLIODJ993 LIOOOYLIOD VOOVLLOOOL
YOOO90LOVL SYVOVIOLOL JDOOLYOOIVO OLIOLOIIODD OIOVYOVIOD JDOILVVYOV DVIODODDOL OLOYOODDDD WODOILYNIDD LOOIVVIOOY T08T

Ie08 Inse I039/10YY ITo8® 19ds> [-wep] ImT®
19dso II%AR® Iquyry 1esX (-wep) ITudp
Iesx I9gnes I9€Z14sq [ +urep} Tudp
113sq (-urep] II3pU/IO0QW
Iuaw/ IIqNU3 IIned Iygnes
Ieyl [-wep)IIIdO®
Itoe Aesp IMesq
IHpnuz {-urep] 13dsq
Ix3° I1edy 1IWdsq
I9wd 1dsu 10xW
IXT29/11Ieux/16w3 IToU  ITsq
Ixdow . I3xd>s 1redy
wemes 401 OIS
: Alelu

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

68 /81

999VIIVIOD LLOJLOYILY VILOVOWLIOD WIOOLLLOOY LYDLLILOOD LIOJLODDOYD DII1D99OWIL LIODWOWIOL OOLLODLOVD LWWLLOVOWL

DODIOVIVID WYIOWILOVLI IVYILOLYDS IVIOVVVIOL VIOVVOYIOD ¥IOVOIDDLD DOYIDDDLOV WYOILOLOOY JOWVWIIWOLD YIILYYOLOLY T0€Z

Iyoe

IHdsu 1resq IYXas
INe3s 1dsu {+wop] 1Ade (+uop] 1Ade
1yds INISq IN3ISq
IIIeu AVSDp ARSP
IIIeAR/I18U IIYyodo IIYODd
10Tndd TRAW IeAw
13158 14328

AIRTU

SOVIOOLLLY OVIVOLLOLO J019019999 ¥OIDIO099Y DLLLOOYOVD DILIVYOLOYD YIVOWLLIOOY OVOOLOOLLD LLLIJIDOJLD YOWYODLYID

DOLVIOVYYD SLVIOVVOYD HOYIOVIIDD IOOOVIIIIL OWVYOOLOLO DOVIIOWILO IOLOLVVOOL SLIOVOIVYD YYYO9IDOYD LOLLOOVLOD 1S 1144

IHdsu
1dsu
Iyds
IIIetu
III®AR/ITSU
I01ndd
INe3s

10esq 119dsu ITO® I3PpP 1I699°7%
(+wop] 1Ade 1Inad ITuw g1Ldse
INasq Inge Iueq
AeSp 1016y
II4029 1udy
Ieawm AlRTU
14108 19ds>
AleTuU Iesa

JYYOOVVOLL JJLIOLLLOVYD VOOLLVLLLY YO900VIOOL OOIOID00OV YILYYLLOJO OVIOOVIOOY OVOVLIOVIVY OVIVOVLILOV LOVOLLLOOY

VLLOOLIOVY 9OYOYYYOLD LOOYVIVVYD LOJDDDLVOOY DOVOOIOO0L LIYVLIVYODD DIVOOLVOOL

ITum ITuw

IIIeTU IOFd/IeYy 00Ldse
1resq 1dsa/1use/rase
Iesp Iduty 1 (+urep] Tudp
100U IAQq [-urep)] TI3pPU/IOqQW
IA38 IHpnuz Iasu Ivgnes
I9ey (-wep]901dsq/IeT>
ITed/IIIa%Y 16013 (-wep)Ibeqy
IIoW
10dsq/1nad
(-wep}IIudp
(+wep] Tudp
(-uwep) 119pU/T0qU
IVeEnes

[-weplImTe IIIefu
(-wep] T1TUdpP

OYWYIIVOVY JDLYOVVIOOV OLOVYVVYVY LOOLLIVILL OLOVVVLLLY LOVLODLVLL OOLILLYLLLO LYYOOWLLYL WYOOLOOWVL

OLLLOOLOLL SYIOLLYOOL OVOLLLLLLL ¥OOVWYIVYY OVOLLLYYVD VOLVOOVLVY DOVVVYIVYYD VILOOLVVLIY LLOOVOOLLY LLILOLLOYYD T00C

I9%u JWsSq
Toux

10de INe3S IIISRU IAqQq

IHYNU3

50l ‘OId

JLOLYOLYLL JLYLOLYYOL Y¥JLOWYWOOL T0TC

WYYOVYOLLO

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

IVLOLVLLYY LLOLVOOODD OLLOLYYIOV YOJODVVWDODD SLO2OJDIYL VOVILOLYLY 99D99LYOLL YOJLOVILIOL LOOOWIDD99 WWLOODJDOLL
VIVOVIVYLL YYOVLOOD0D DJYVYOVLLOOL LOOOLLOJDD J¥IIDOOOWIVY LIOLOVOVIYL DODDDYIOWY IOOVOLOVOV YIOOOLODIID LLVODDOOVWY 1097

1dsa/Iuse/19s8e I9EZ1IYSq 1resq Inse IJuty 132 19dsSd IJuty I9€Z14sq
198w Inasq Ired/Irroey 191d Iesx 191d Inaisq
I6NI3l IUAW/IIQNUJ 1L3s I96nes 1308 1yo8® Juau/IIqnuy
Ieys IX3sq L)
IToWw I108®
IHpnuy ’ I3UTyY
IT33

JOYVYIOOYID OLLIDDODID 9OWIVYOOLY DOLLLLLODY YYWOODLYDD DILIDYWYVY VOIILIOLOV JLVOLIOLOD WYIVOILOVD YOOIIOVO0D
OOLLYOOLOD OVVOD00099 DOLYLLOOVI JOVVYVVOOL LLIDOOVIDD OOVOOLLLLL LOOOYWOOVOL OVIOVYOVDD LIVLIOVOLD LDDDOILIDO 106Z

WO 96/04391

69 7 81

IIvdy Inye Inye IIzae ITUW ITuw Inte ITUw Iresq
IIneD> rdsw I9yu Iavu Iaey ITux 19pp Iyuw
Ix30 Ioew Iewx In3s. Ifed/Irrraey
I9va Tewx 1Ted/IrI19%Y
IX199/IITPUX/ 1602 Iulq
Ixdow 1resq
ITed/III9%RY 1438
ARSp
ITedy
1dsu
Itou
IJ3108
OO00LO99DD LOLOOVIWVY LVVVVYVVYL LYOLOVODOY 19D999D9DYD WYIOOODOOY VILOODIOOV SLLYODOOIO HOVION9I9D ¥OLLYOOO9D
D099VD0099 VOVOOLVILL VILLLLLLLY YIOVOLIODL ¥DJI0290010 LIVODJID0DL LOVIDI92IL IJWWIIIIIDD IILYIII0ID IOWYLIIIIID T0b2
ITo® Ir/esq Iruw Ifesq Iyo® IToR® Itom I¥03 I1owe
ITed/III9eYy Iesp I1sq Ixsq IYo®
ITuu Jodou
ITed/r1Iavy 143s
It3s8 IIIeTuU
116q
IHpOU3

HOL Ol

HEET (RULE 26)

SUBSTITUTE St



PCT/US95/09576
70/81

WO 96/04391

JIVOLLOVLY I¥SJIVLIOVD DVIOOLVVLD OVIOILOLOV OJLOOOYIOOD YOODLOVIOOL SYIOIIVIDD JDOVIVOVOD JIODYIVIOOIY HILIDIDOVD
OOLOVYOLYD VIDOVIVOLO OLVYODYLLYD DLODOYOYIL SYIIDLOIDD IIDYILYOOY ILODOYIVOD DOOLOLIOLID DIILOLIDOL IOYDIIIILD 1062
IIIRIU INnY(e ydy 1eby 118Q ydy II133sq 11o8® Ieaw
118q 1bey Iwdsq IIIaeu ITuw 11ueq
1ydy 1Auq
IVIHTSQ
98z1dsq
II9ETT2@
IHdse/Ivyby
11036y
I0E€S8
1388
inte

LO9DLOYODL, OOVIVIILOY YIOLYOLOOV OLIOJVOLLO JLYOLYOYYY VYOOVIOVIWY OYLIOVOOVLD DJOVIOOLOOV VILIOVVLIOVW LOJWOIIOVWY
VOIIVOLIOVY DIIVLYOVOL IVOVIOVOOL OVYIOLOVYD SVIOVIOLLL LIDJIVILYL SIYDIOOIYD 9OIYOIYIOL IVYSLLYODL YOOLOOOOLL T082
Ixsq  I1r1gdsu A¥O0D3 19dsd> 1asq I9vu I¥03 IIIefu 1resq sotdsq/re1> 1aqq
Idse/ITTIYII IInad Twdq/yansb Tewx I¥03 ITSq 1ode 1be3l I1HpNU3
Inte Iesx 1esp 14029 INe3S
Iodu
IRT3d
1L3s
IIletu

OILYOOLLDD JOYVYIIOUYDD LODVOLLOOY OJJLODOVOLO OVIOVYIOLOLO OVOVWVYYOV VYYYOLOOWL OLOVOLOLOV OLYOOWLOOV LOOVVYVVOOL
JOYLIOVYOD HOLLOOILOD YIDLIOVYOIL 99DYIIILOVDO DLOLOOYIYD OJLILLLILIL LLLLOYIOJOLV JVOLOVOVOL JVYIOILYOOL YOOLLLLOOY T0LT

Inte InIu Iresq Iresq  I1Sq 1303 (-wep)imye
Inge I9€ZT4Ysq ITuw [+uop) IAde (-wrep) 1TUdP
I9yu I03sq INISq [+uwep] Tudp
Iuam/IIQnu3 AeSp (-wep] 1I2pu/I0QqU
19%w: b lte] 114059 1vEnEsS
Teux IeAm {-wep)901dsq/1eTd
13308 i [-wep] Ibea

nse [-wep] IMaTR

1IRAR (-wep}1Iudp

I960E€S H#EdU_HCQv

—O—. .mV_H— , Taan_ﬁmn”ﬁmmw

ET (RULE 26)

-
-
[%

SUBSTITUTE SH



PCT/US95/09576

WO 96/04391

71/ 81

LOOLOLOLS DLILOLOVOV OLILOOLO9S VOLILYIIIOY LLOSYODOD9 LLVIOOYOOL LOOVILOLYD LLLOOOILIL OLO9OVIVOY YOLLYLLIOYD
VOOVIVOOVD HVOVOVOLOL SVOVOOVODD LOVVIOOOIL YYIILOODDD VVLIVOOLOOY VOOLOWOVLO YYYOIOOYDY OYOIILYIOL LOVYIVYOLD TO0€E

III3%m Iresq III9VW

[+wop] IAde
IN3ISq
AusSp
IIY¥ood
1eAm
13x08

1189 19d8d> ITun ooLdse
ITum Ies8x 1?ey Tuanc
1TRd/1119%Yq

SYODOVIVOV VOYDVOOIVD LIDOYDVLILL OVVYILOOLOV 1LOVOVLIONDD OOYVOVLOVY OHVOVOVLOOL HOYOHIIYOYD LIDOLLIOVL JLIJYOOLLO
SID0DLOLOL ISIILOJOLD YYOAIOLVYY SLLOVOOYOL YOLOLYII9D IDLLOLYOLL JLOLOIYIOY DOLO9OLOLD YYDOIVYYOLY OVODLODWYD T0ZE

ITum

II0QW 18qq 1Aq9 [-urep] TTudp
1100 TYNndq IHYNUJ (+wep) Tudp
II0QU [-wep] 1T9pU/IOqU

Ivegnes

OILVIOIIOLD JVVVLIOLOLY I9OYIIOLYD LOYOLLLOOL SVOVOLVVIV YOLLODOWYD LOLLOJDOOL SOVOHYILOIL OYLODLOVOV OLOVYYLIODD
JYLOOOVOYD OLLLYOVOYL SI2IVOOYDD YOIOYVYIOVY DLOLOVLIVI LOVVOOOLLD VYOWYDOOIOY OOLILOVODY OLYIOYOLOL OVOLLLIYODD TOTE

I15900% [-wep)Imate IIIovW
grLdse 19ds8> U
Tueq IUSI IHuWRq
1016y II0YX/1X389q
Tudy AIRTU
AIRTU [-wep] IMaT®
19ds2 {-wep) ITudp
Iesl {+wvwp] Tudp
ILesq [-urep] II8puU/IOqM
1K38 Ivgnes

IIedy 16sq

1dsu I3sd

Isqq I3o8
1yndq 1AQQq
IIoqu IHpNUJ

II0JVOVVYID DOVIIOYOYD YWOIOYOVYD OOYILOIVOY OLOJYOOLYD SYOOIDH09L YWWIOVOLYD LLLIDOYOOL LLIOJLOOLL LOLOLLOVLY
VOOOLOLIOD JOLVOOLOLD IIDOJIOLLI JIIOYDOLOL SYOOLOOVIO JIDDHO090V LLLYDIOVIO WWYYOHIILOOY YYYOOYOOVY VOVOWYILYL T00¢€

(-urep] 1aTR
IHwRq
II0YX/IX38q
AlIRTU
(-wep] ImT®
(~urep] ITudp
(+wep] rudp
(-wep] 1I9pU/I0qUW
Ivegnes
mesq
I18q
ITedy
1dsuw

IJuty 19dsd I9€ZTYsd (+wop) TAde
wdq/Insb6 yayd  resx 1n3sq inte IN3ISQ
1914 [+wop]IAde Juaw/IIQNUZ AeSp
INasq ITUR Iyl 114029
Aesp b $-1-] ’ 1°AW
114029 IHpau3 14308
1Ted/III8%Y
IeAlm
13158

Tudq/Insb

rot "Oid

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

YIJOVLIDOVD WOWLOWLVYD YIVOVILOWL OVOLLLOOWD WWWOOWOWYD LVYOVVLOOVO LOYWYYYYVL DOLLIVLLLY LOVYVLLLOL OVIDJLYLLO
LIVDOLYOOLD LOLYOLYLILD) LVIOLYYOLY JLOVYYVYOILO LILODLOLLYO YIOLIVOOLD VYOLLLLLLLY DJOWYYIVYYD YOLLLYVYOY OLVOOYIWYD 109¢€

{-uep] Imye IIIefu

{-wep] T1udp
(+wep] 1udp
[-wep] I18pu/1oqu
Iygnes
[-wep)90Tdsq/1eTd
(-wep] 1bey
Ixou
10dsq/1nad
(-wep)] r1udp
[+wep] Tudp
[-wep] II3pu/I0qU
H<ﬂ36m

120w 1wsq
Jeux

10de  INejs

OLLLYLLIOL WYOOVLLIVIVY VODLOOWYLIY VYOVVALLOD SOOVIOND9D IOVIOOWWOD LLYVOVWILOL JDJJLOLLOV VOOLOLLLOL SYI99DI9VD
OYYVLVVYOY LLOOLYVIVL LDOVDOLLYL LLOLLIVYDD J9OLYII00D OOLVOILLID WVYLLOLOVOVY SDODYIYYIL LIOVWOWVVOW IJIDIIO9DLD 10SE

ITIaew

72/ 81

11ed/ITI20y Ibey 1asu

1resq 1235 I6n13
Jesp Iaea IIIPUIY
I0ou I13S Inye
‘1A3s 1169 ’

Inse  IHpnu3

ITed/III9%Y It0®|

IITetu
I9¢nes

- Inte III9vw

UPU¢UOUUUH OYLODOLOVD LLOOOVOODD LVOYOLLLOL OLLLOLOOLY SLOLOJLLLY JLOVOOOLOY ODOLODOLOJOL OVOOOLOLYO OLOJOLOLOOL
OVOLIOO9OVY JLYIDOVOLD YYODIOLIIOD YIDLOYYYDY DYVVOUDOUL OVOVOOVVYDO SYOLOOIVOL JDIVIOVIOY DILIDOWOYLD DVOOVOWOOW T0PE

IapP INmT®

II1RIP/160T00D2

ITURq nse

nye rgenes

ITed/III0%Y

1Angq
IVHTSq
98zZ1dsq
II9ETTIO9
IHdse/IVEBY
TI0¥6Yy
Ioes
1388

Iooe

Tedy

1zZoTTNdq
1dsa/II132

I°pP

YOI Ol

IAqq ITum 1338
IHpnu3 I13pp

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

73/ 81

[+uop ] TAdR

AlETU

OOILIOLIVY LYILLOLOOY YIVOOLOVOW HDIO09YO00D DOOLIDOODL ILOOVIVYYL VYVYYYYYVYLL YOLOVODIVL 9D29909D¥YODVY
JOOVOOVOLO VIOVVOVOIL LYIDOVYOLIL JIJ990LOD90 J0OVOIIOOY OVOOLVLLLY LLLLLLLIVY LOYOLIOOLY 3232090210k

Iyum ITed/IIIR0Y ITOow Iresq Itum Iresq 1yow
ITum mye ITuu Icesq ITed/IIIaey Iesp I1sq
I9pP ITu ITua 100U
ITed/III9%Y 1A3s
1138 ITIRTU
1169
IHYOUJZ

ALODOIOOVD LLVOOODIDD OVILOOOODOY OLLYOODODD OHYOLVIOOL LOOLOWOLYY LLOVOVIOOV LOOLLLOOYL YOLLOLOJOOL
SYO00900LO WYILIOJJDDIDI JLWODIDIIL IYYIIIDDIDD JIIOWIVOOVY WOOWILOVLIL WYOLIOLYIOL VOOVYYOOLY LOVYOVDIOOY
ITow ITow I303 ITOow I1o% IHdsu
IIsq iNe3s 1dsu
Iyds
IIIRTU
IIIvAR/ITSU
rTotTndd

QALODOOVOLL LIOVOYOOLD OLLOJLOYOL WYYLLIOVOVLO DVLODLLIOD YIVDLLOLOD JIODIODOOY DIILODHOHYD LLLIOVOYDD
OYOIDDLOVY VOOLOLOOVYD OWVWIOVILOV LLYVYILOLYD SLVIOWYWYWID LYLOVYEYOUDID SUYIOVIOOIL IDOVIIIILD WWVOOLOLOD

10esq IVxas Igdsu 1r0esq
[+uwop) 1Ade rdsu [+wOp) 1Ade

IN3Isq IN3ISq 1yds IN3ISq
AeSp AeSsp IIIefu ARSp

IIYooa IIYyoo® IIIeag/ITSU II4009

IeAw IeaAw 10T0ndd JeAu
13108 13108 INe3}S I3x08

AIeTu

IWOVLLIOYD WOOLOOLIOL LLOJSOJLOV SVVOOLYIIL VVOOUVOLLD JLOLLLOVOV OOLLVLIIOY O900VLOOLO JLOJDDIOVY
OLOLYVOOLD LOOVOOVVOV VYODIDOYODL JLLOOVIOOY LLOOLLIOVYD SVOHYWYOLOL JIVVIVVVYOL JD99LVIOVD HYIDHOO9DLL

119d8u ITO® I3PpP IG9o0% ITuw ITuu IIIeu I03jd/Ieyy
IInad ITUw g81Ldse . iresq IduTy
inte Iueq 1eSp 1dsa/1us
1016y 105U IAqq
Tudy 143s IHPOU3Z
AIRTU I9vy
19ds> ITed/III9%ey

701 DI

Y1LO9D000WY
L¥D20900LL
IToR

OJLOO0OVDO
JDYOO02LID

JLYVILOVOV
OVLILOVIOLOL

LLYYLLOODD
YYLLYYO99)
ooLdswe
pgidied
v/1985%®
19su
160313

100V

T06¢

108¢

T0LE

SUBSTITUTE SHEET {RULE 26)



PCT/US95/09576

WO 96/04391

74 /81

OVVYOOLODDD VOVYYIOVYD 005&0300 OYYYOOYIDD 9DI9ILYIDD IDILOODVVD LOLYOIOOLD WIOILOIDID LYYIIVIOYD YOII92003D
JLLOOVIO0D IILLLODLLY JJLIDLLLYD OLLLOJLOOD DDODOVYLIODD HIOYIIOLLD ¥IVIIOOIVO IODHYODIDD YILOOLOOLD L9DH3903DD 10vv

I1Pva 1I0QU ITo9  I9ww IIawy IIIaew IAqq IIIowu I9€ZTUSq
19389 1032/1eyy IyoR 19€ZT4sq 103sq

IewI Iquty Inasq TuAu/IIQNUY

1198y IuAw/IIQNUF 1943

1032/1I%Uy 1Oyl I £1

Iduty 1032/1%4Y IHPRUZ

1duty 4 £1
IHpnU3Z

JLLYVIOI9D JOJLYOVOOD J90OLYILYL OOLIOJDLLLO YOOLVIOOODD LOLOVYVYIVO IDOYOVOYLO DOLYYOOYOY WWYIVOIOOVY LOVODIDOOY

OYYLLYOO09 SIOVLALIDD 9I9IVISVIV DOVVIOVVVYD LOOVIVIOOD VOVOLLIYLO DODIOIILYD SOVILOOLIL LLLYLIODDOL YOIOO9099L TOEV
195w I¥O®  IYrsq 19dsd IIavu Iyow Ito% INe3IS IH®sq/IIeYe
I6nI3  IHPNUF I3FOS TeSx INU3S  Iueq
1032/T%4Y I9€TTUSq . 17o® 119%Y
1032/1%UY 1duty 103sq : : 1016y
I3ury Iuam/IIQRuU3 ’ 1Aow/ITUTY
Y3 Isey
1039/1%YY 1I%U
Iduty . AleTU
103d/1%4Y
1duty

LLOOJOVLLY VOOOIVOOOV VOLOLLOOOV YOOO0OWLID DILOJD9DOOL JLLIDILVILL YOOOIVOILO SDOWVODDDD OHVIOLOOLOD VYOOIOVLLY
YVYOIOOLYYYD LOOOVLODAL LOVYOYVYOOIL LOOJOIIYDD JVIOO0D090V OVVOIOULVY LODODDLOOVD JDOLLODDII JLWOVIONDD LIOJOJLWVYL T0ZP

I18q 10w 1Ze9dsy/1aed 11gdsu I303 Iaqq
10dsq/Inad Inse rioqu IInad IHynu3
(-wep] ryudp ITow I{um e
ITed/IIIOo%Y
{+uep] Tudp 196NeS
(-wep] II3pU/IOqU
Ivygnes

VOLLODOLYY JO00VOOOLL LIDJOJWYOLOY OJOYDOLLOLY YYYOOVDOODD JVOLOIIVYD Ugg<w OLLLLLOOYY YWYOIIOLYOOD JLOOVNVWVY

JOVYYOOOVLL SD9DLOJOYY WYOOOLOVOL SOLOJVVOVL LLIODLOOOD OIJVOOOLLY OVOVYIIOLY OVVYYYOOLL LLOOOVIODO OVOOLLLLLL 10TV

1950 III9vwE IC0esq IX8q I19%UW IXsq IIPUIY/IISUTY Inte IIzA® ITUW
I6nI3 (+uwop] rAde III8%W 1132 Inte 1edy Isew 13wy
IN3ISq 19ed I9su IwuI In3s
AusSp ITed/IIIoRY I6n23 ITed/III3%Y
IIYoo9 Iurq
IvAm 1resq

14108 . EO—' G_H. 1438

SUBSTITUTE SHEET (RUILE 26)



PCT/US95/09576

WO 96/04391

75781

OVOOOLOVYOV DJLLOLILOL YVOIDOWLOD DOOOVOIWOY IJVVOIIIOLD VOODIDIOLD WOOOOOLOLL 9DI999LOLD DDDDD90YOD IVLOVWIIIVOD
ALOJJVILIL JIVYOVOYOVY LLOOJDLYID 9QIDLOOLIOL OLIDODODVYD LIODIDIOIWD LIDIJDVOVY DJIDIDDYIYD DDDD9DD1LID DLVOLOODLD (060

IIIoew INyw I303 IINnEed IpIP Ieby r1yow@ 11080 I03d/10YYy IIIETU
1189 INeJS Aesp 19€2T4ysq 118dsu IAqq
Icdsa 1§08 b =13 Inasq IHpnu3
Iyusq 14108 Iuaw/IIq0Uy Idutyq
IIedy 1843
1dsu I033/1%4y
Idury

JOVIOLYDDD VYIVOOOOVOL LOOSILLYYOL YLSJD99OVID VOUOIVOVLL SLVOLOVOVO LODYIOVLIVY WVILOLYYYD OLLVVIVILL IOLLVYVVYLL
YOLOOVLIIOD IYIDOOOILIOV VOOOWVLIOVY LYIOJIOLYD LOLIOLOLYY OVIOVOLOLD WOOLOOLVLL LLVYOVLLLO ODVVLILVIVYY VOVVLILLLYY 108V

118q IVesq 1yo8® Tasu INe3S 19dsD Ious/Ipymie I190p1dsd 1dss rasu
II9eu 16013 THpNUJ 1esx rous/rnede 195w I16n13
I119%u Iyo® I9pp TAuq 16NI3
Idse/IT1I433 IHTSq I118euw
9821dsq
IHds®/IVIbY

J909LIVVVYL LLLLOLLYVYY LOVOOLOVLL LLLLYYOOYY LYODIDOWYY LOOOOWYVYYL JOJLLVIVYY LOWYVYOUYL YOODJOVOWL VOOOLLOVOL
SOOOVYVILLY YYVVOVVLLL VOLOOVOLYY YYUVLIOOLL VIDOOOJLLL ¥OOJOLLLLY O9OVYWIVILLI VOLLLIOLLY 1D9993101lY 1JJ0JWVOLOY TOLY

yode 19sm jodw 195w inye ITed/11I9%9Y reaAe 118q
I6™ay 16013y I9su 11sq
I9¢ZTYsq Isnay
In3Isq
Iuaw/IIqNMUy
Ieyl

OLLOLLOOYD LLLOOYYOVYY SYOLOOWILY LLYVVYOWYOD LOOVOLIOVY IJDLOVVVODD DOVWWVYIDD LOLWIOVOOD JOVLOODDOIW JIVIOLOWYD
OWYOYYDOL) VYWOOLLOLL JIOVOOLOVLI YYILLOLIOD YOOLOVOOLL OOVOLLLODD 9OLLILIOOD ¥OVIVOLIDD HOLYOJI9DDL SVIOOVILLID T109¢
I131sq I3uty Iasw  [I30W Uty 1pIp Inse 1vesq
1a1d I6n13 1a1d 119%W I96nes  1IIRIP

ITed/III80Y II9%u

OVLOVYOOIVY VLOVVOLLLL ILOODOLOOV OOLOJOJOLYY ¥OOWOLVVVYL JOOWYODOLY WWOHOOVYOIID DIOVILLYOY DIOLLOVIOOD OYYYDII99D
SLYOLOOOLL LVOLLOVYYY YYIODIYOOL JOWOOOIVLL IJOLSVYLLLY 9JJLLOOOVYL LLODJDLIDDD O9DLVVVWIOL JOWYOLODJD JLILIDOJIDO 10SY

14dy 1bey  rueq AIRTu IIueq nye I0T232
10t6y T Auq . © goeu

AleTu 98z1dsq . 11edy

ITuw IICT6Y 1dsu

NOL ‘DI

SUBSTITUTE SHEET (RULE 26) -



PCT/US95/09576

WO 96/04391

76 /81

LOLYVYIIDYD LOOLOOYODD YYOLOVLIILL JVOOVIOLLL ILVOLLLOYDD VYOOOLLLOLO OOLOVOOWVYY VYOVOOVYOD OWWYYIOIDD JVVVYVYOOD
VOVYLLOOOLY VOOVOOLOD9 LIOYILYOVY OLOOLVOVVY VIOVYVYOLOD LOOJVVVYOVD JIVOLOOLLL LISLOJLIOD SLLLIYI99D OLLLLLLIJID TOES
III9ww Jous/Ippmle {-wep]1I0qu INe3S Iydy 1ydy ITo®
Tous/rTede IL5029 IHpnu3
{-wep) 1TUdD
T1Auq [+urep) udp
(-wep) 119pu/ I0QW
IVMHTSqQ Ivgnes
98Z1dsq
IHdse/I¥ThY

WYYLYYOOODD WOVOOOVYVL OLLOVYYLIVOL JVIVOLOLLD JLLLLLOVYL VIIVLILOVYO JVLLILYLOVD SOLIVILIOLY IOVIOUOD99 VIVOWLVYLLL
LLYLLOOD9D LOLOOJLLLY JDVYOLLYLOV OLYLOVOVYD OVYYVYOLLY LYVIVYOLLD SLYYVIVOLD JDVYIVYOUD WYOLVOLOODD LYIOLVLIVVYY 10ZS

1Z2€9dsy/13Iwa 1dss IIIequ Ito®
I10qU Ivusq  I81sq

IHdsq

Iedx

OWVIOLVYLLL YOUVYVYLYY YOVYYIVDOO OLLODODDOV JVILLODDDD YYWVYOLOOOVY JOIOVIOLIL WYVOVYVYOOVL LVILYLOVIO ¢U<FB¢<UUBA
QLLYOYIVYY JLOLLLLLYLL IOLLLYIOJD JYVO20909L SLVYVOOODD LLLIDVOOOL 99VILOOVOVY LLOLLLODLY VIVVLVOLYD LOLVVYLLOOVY T0TS
I035/1%QY II3®® 19pp tHdsq Iasu

Iquty IHesq/I1Ieye Iedx I16nx3
I9¢ZT4sq IAde/1TUTY IIIetiu
In3sq IIaew
Iuaw/IIQqNU3
Ieyl
Itow
Aletu

VIVYVYYLIYD O0ODLYIOVDO VOOOIOILILLY SLOLIOVVOY VIVOLOOOLD SODDOLLLID OLOVIOWOOD ILOVYWYOILD LOWOVOVIOD ¥OOLODJDOY
IVLLLLLYLID JDO0VLVOLOD LOJODOWYVYD OVOVVOLLOL LVIOVOOOVO J9D90VWVOD JVOLVILODD VOLLLILOOVO YOLOLOLYDD LOOVYOO90DL T100S

IIeIP/I60T00Dd 1sqq I9£ZTUSq Tydy Iydy rtuw IIIeIU IAqq IIned
Inse 1yndq Itoa In3Isq IHdsu Inte pesp
I960ES II0qU Iuauw/IIqNU3 IHpnu3y 1redy
ITed/III9%Y IeY3 Idsu 1dsu
I : 1039/1%Uy I7ou
Iauty 14298
I9€TTUSq
1N38q

R e OO0l ©id

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

77 7/ 81

SLOLOVYIOOL JOLIOLLLOY LYLIOODJLIOY LLOYOOLIDD OLLOJOWYDD VIDVVODIOV OLLYOYLIOVL DDJDDVLOLL SLOJWYVVYVY DDD9OLLVYODL
JYOVILIOOOY DOVIOVYYOD VIVIOOVVOL VVOLOOVDOD ONVOOOLLOD LVOLLIIOIL IJVVIOLVIOLY 999DDLVOVY JDVIOLLLILLL J9J3JYWLIIOW T0LS

III3%w Inye (Mesq [-wep]ryudp (-wep} rrudp ITIRTU Iyoe Inje
I1edy [+urep] Tudp {-wep}Inte
[-urep ]} 119pU/I0QW ( +wep) rudp
AIRTU Ivgnes {-urep) r19pu/I0qU
1dsu IIIaew Iyg¢nes
IIIelu

SALLOIOLID LIOOVLOOLL ODLOVOVVALY YOLLOOJDDD VOLOLYLOY UﬁUdeUFH‘ LOOOVYOOVYIOL OOVIVYLLOL JLLYJLOLOY 1OJJVLOJSL
OOYYOOIOVIO YOSOLVOOVY OVOLILLOVI LOVWID9909 IOVOWVIVOL SVOLYOOVVI YOOOLOOLOV JOLVLIVVOV OVYIOVOVOL YIOOLVOOOY 109S

ITU  1I0W Iyo@ IIIeTU 1aq9q IIIeIU IXO3
10dsq/1nad IHpOu3 IHpnu3
(-wep]rrudp ° 1132
[ ewrwp) yudp I3’
[ -wep) 1I9pU/IT0qW ITed/IIISRY
Inse IvYgnes
IIRAR
1960ES

VVYOVLOOLLL LOLOLOVOLO OLOVOLYOLD YVYIOWYOLOV LLOLOVOWYL VOLOLVIOJD HOOVIIOUOL LOJLOLLIOID J99I09LOVLD YIOOOWIWYL
LIDLVOOVYY VOVOVOLOVD JDVOLOVLIOVD LIOOLLOVOL VYOWOLOLIV LOVOVLVIOD DOOLODOLIV VIOVOVVIODD 9II9OYOLVYD 1ODIILVILY T0SS
INe3S II1sve  rqdq yeos 12ppP IHpnuj 1adow  1B2q IHesq/I1eye
13sq 19dso I1o® 1eby
1es1 ' 1Ade/1TUTY
IInes
Aesp
I1edy
1dsu
ITOU
13128

VOO90900V0 VIVOOVOWYD LLLVVYYOLD JLOVLIOVLLO OVYWVOOLLD LIDDD990OW WWWOLILOVY OOVLIOLIVID HIIOLLOVOV LOJVOLLOOY
LOO0D399LY IYIDOLOLLY VWYLLLLOYD OVYOLYOLYVYD OJLLLLODYYD YVOIIDD9DL LLIOVOVOLL DOLVOVYIOD DOVOWVOLIL ¥OOLOVVOOL 109S

1032/1%4Y Ivap/III%Y® 1huq 112w Iroqu TIOYX/IX3Isq Iyoe [-weplimie 1bwy
14Uty 195w IVIHTSq ootdse [-wep) IaTe 118dsu 1I1sq
I9eZTYsq I6n13  982ZTdsq Tuux (-wep) rrudp I10°{X/IX3571
I0389q IHdse/1yyby I90y1dsd [+urep} Tudp [-wep) 11Uudp
Tuam/TIqRUY {-urep] 1I3pu/ToqU (+wers] Tudp

Iey3 . IVEnes  [-wep)IIapu/roqu
dol oI

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

78 /7 81

OLVOVIOOLL LIVVVLIVYY WYVLOVYOLLL IVVYIOVYLD IVVYOLYIVLI VIOVOLVVYD LLOSLOLOYD YOLLYDOWVL SJ3LIVVLOVYO LOVOOOYIIL
OVIDLVOOVY WNLLLVYLILL LIVOLLIOVVY YLILLYOLLVYD VLLIOVIVIV IYOIOVILLO YYOOYOWOLO LOVVYIOOLLVY JDOVVLLVYOLD ¥DLDIDLOOY 1019
(-wep)IaTe I3su rasw IeIp/IIIeye 1113eu 19su rueq
1I0YX/1X38q 16013 T9su 16n1I3 1016y
Isvw JeIp/IIieye ' 16n1] arequ’
(-uwep)Irudp I6nI] ITum
[+awp] Tudp
(~wep] 113pu/ roqu
Ivgnes
Isux
1ydq

VIDLOYOOOY LOLOLILVLL IDOLIOVLIID VIVOLLOODL OVILODIOOL DOLOLVOVIV YOIUDOVIVD SOOYSO9DLL YIIWIDLOOD DIIYOLODLD
LVOVHLODOL VOVOVOVIVY VHOVVDLVOD LYIOVVODOV JLOVOODOOOV HIOWOWIJLYL LOVIDIIVLIO DDJLIJDOOVY LOOLVOVOID HOOLOVOOVD T009

(-arep] 1YUdp IX03 IS0TTWea ITuw ITed/1113ey 1I8q
{+wep] rudp 13Uty AlRTu
[-wep] II9pU/ Ioqu . 191d inse
Ivgnes I96neS
1°pp

OVVYIOVIYOD HOHYOVOIOV IDILOVIIOD IDLIOIDVOVLLIL VIOVOOWVLY YVIOOVWOOIVD DJIOOOVYOOOD DOYOIOIOYOY VOLOOLIOLD IVVILLLVLD
OLLYILYLOD JOOLILODOL ODOUDLODID SYOOIILVYY IVDLIDOLLIYLI LLOOLIO9LD 99OILLIIDD DILOOIOLOL JOYOOVOOVWD OLLOVWVVIYO T06S

1299 19€ZTYsq IeSsq 1udq/1nsb 11edy 1039/10YY Inse
IHpnu3 Ivusq 1ydy Areru 1dsu Inse Idury IIeAE
10359 101232 1Ted/ 1198y 136nes
Iuaw/ 1IqNU3 I1Rdy 196nes
eyl 1dsu 1169
I1o®

J00JLIOYLD JVOLILVLLY YILLOLLOOD9 9OYYOILYDY OLVVOLVYILL J900VOLLYY IVOLLLOODD VYWOOLLOLLO OJOVILOJLOD LO9OVLIOOLO
SO09YOOLYD OLOVOVLIVVL LYVOVVOO9D DIOLIOOVIIOL JYIIDOYIOVY ODDOIOVYIL YIDWWWOODD ILIOOWVOVYD ODLYYOOVID VOODLVOOVWD 108S

bg i ] 1dsa/1use/1ase IIned 190w 13su I90p1dsd 1AQQq INe3s
Iyoe 118q 1985w Avsp  Tewx 1633 Jojd/IRyy IIaew IHpnu3
IYO0J I6N13 ITOoU Inte . 118qQ 1dsj/1114%
IJd108 I3su
IIedy Idury
1dsu

OO0l 'OId

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

79 / 81

OLLLILOYYL SOLOVOOJLO LYDOLYLIOLD VOLLOOOLOL VYOOLIOOLLID JIOOYYDILO ODIIOLOLOD ¥IOYYIDIID IJDLLIVODID HYIINILIOO
OVVYVYOVOLLY DOVOLOOOVYD VIODVIVOVD LOWYOOOVWOW LOJDVOIYVOD OVOOLLIOVD JDOWIWOVID IOOLIOOD99 OOVWVYOLOD9D JLODIOVIOI T0O99

119%y 1308 19ppP Inte Ious/Ippate IAqq
I032/1%YY Tous/1qede IHpnug
Idury 1Auq 119dsu
IVHTSq 1108
982Z1dsq II5W
IHdse/IvTBy

QALLYIOOOD LYVOLVLOOL JLLOVOLOOY
DOVYIYO0DD VLLOVIVOOV HVYVILOVOOL

1035/1%YyY III9vu Ijury
Iduyy IMesq 191d
11edy
1dsu

VOOI9OLOOL VOVIVOLLOL LOVYOLOOLD
«IIODIIVIOY LOLILIVYOY YOLLOVIOYD
I1to®e 1398

ITed/11I9eY

YYVYOVYDLLY OLYDILOLLY YIDDOOOVYY
LLLLOLOVYD JVIDOYOVYD LVOOIIOLLL
Inye I1edy
1dsu
[-wep]Imye
[-wep] 11Udp
(+aep] Tudp
[-wep] 1I9pu/I0qUW
Ivgnes

¥IOIJ9DLVYD VOVOIOVILLY LOODDVOLOD DVOIVOIIYD LODLVWVYOWOD VILYOOVOVO OHVOOLWIOL
199900VYLLD 19LOJLOVVL VOOTOLOYID OLIDLOOOLO YOOWILLOLID LWYIIOLOLO HOIJOVIVOVY T0S9

IIned I1sq 1aqq III9%W ITuw
Aesp IHpnuy  I1sq

ITedy 1AQ9q INMT®

1dsu IHpnuy

I1YoU

13198

DIOLYYILYD O9OLYOVILY OVVOOVOVOL VILIOOLYLD IDD9JLILOD LOVYOIIVWOL IVIILLIOOY
D9OYLLOVLO JIOVISLOVLI ILLODIOLOY IVWVOOVIVO YIODOVOYDD YILLOOOLOY YIOOWYOIOL 1009
19eyY 1159 10wy 1032/104Y 1£50%2 IIIaew

TeuLx IduTy 1asq

JYYVYIOVIDD ILOSLYD09D LOSLLLLLLL SLLIOJVVYOD VYOJVOVILLYD ODOOVOWWYYY WYYOOIVLOLOD
OLLLOOLO9D HVYIOVLIIOID WIDVYVVVVY DVVVISLLIDD IIOOLOLVVLY DJ9DDIOLLLL ILLOOLYOVD T0€9

119dsu ITo®e I1AqQq I03d/10yY IIOYX/IX3sq
Itoe IHpOuz Iduty [-urep] Im(®
I9EZIYsq [-wep] 1TUdpD
IN3Isq ( +urep ] Tudp
{-urep] 112pu/IoqU
Iuaw/ryqgnuy Iyenes
Ieyl

VVOYVOYLOD LLLOVLIOLLL LOLYDO999L JLOVIOJIOY SLOOYYIOWY WYOLOYOOLL YVYOOOVLLLL 99LOYIOVYOV LLVLIOVYYYY OOVLIOLLOYD
LLOLLOLVOD VYVOLYOVYY YOVLOOODOV SVILOOOVOL IJWOILLOOLL LLOVOLOOYY LLODJLYVYY DOVWOLVILOL WYLWOLLLLL JOLYOVYOLO 1029

[-wep) ITUdD

(-wep)1T0qu [+wep)Iudp

(-wep) 1 19pU/TOqUW

{-weplIate IvEgnes
I10YX/IX38q
{-wep) 1TuUdp
(+wwp) Tudp
(-wep] 119pu/ I0qU
Ivgnes

{-wep) 1TOqQU
1IOYX/IA3sq
{-wep]ImTe

{-wep]1rudp .
(+uwep ) Tudp
(-wep] 1T2pu/ 10qU
IVENES

IHdsq
Ieox

I1Ietu

1eby 13pp 195w
16013

IIaew

d0l "Old

SUBSTITUTE SHEET (RULE 26)



LOVVVYOOIDD LYYLYIOOLL YIDDWOVOVY LOVODOOVIVY WIOJDVOOWYY OVVOVLOLOV HOWVYYOOID ¥OIWYVVYOOD DVDIVYIIOL YVYVVYOOIIO
VOLLLIJD9DD VYILYLIOJOOWY LVYOOLOLOLL VOLOOJJLVI IOJSLOJLLL JLLOLYDOYOL JOLLLLIIJOD LOOLLLLIDO SLOJLLOOOW LLLLLIJ99D 1069
I1o8® 13Uty IIITJe 19ey I3ey AIefu 1yed/IIIaey
IT3) IHdsu 1ted/II1Iaeq {+wop] 1Ade 1189

1dsu I1Sq IN3sq
IIIeTU Aesp
114022
1eau
Idaos

ITed/I1198Y

PCT/US95/09576

O9LLOOLO9D OLLLLLIDYL YO9ILII9ID DOJDLOVIOY HOWIOVOVYY WWLOOYIOOL OVVOLOVOVD SLOOIOVYYD DIOVIVOOYD IVIVVYOVLY
DOVYYOHYIID JWVYYYOOLY LOJOVOOD9D 999OVOLOIL JOIVOLOLLL LIVOOLOOOV SLIOVOLOLD JYIIODLLLO 99ILO1D3LO YIVILIOLYL 1089

I9€Z1Y48q ITo8®. INe}s IRbY IPIp ITuwm
In3Isq ATelu 1be3y
— :
© HFPE\H&M”“W
~ $S £1]

QS upnu

JOVOOIOLLL JDJ00L99YY OILIDILIOL SIODLILOIL OLLIDOYIID IOJJOJLLYD IOOVIVIILO LOIDIDLLLD LOJJLLIODD WWOIOLOODO
SALOODOWVY 99999VIDLL DOYODOYOIY DOIOVOVOOVY IVWOOILID9 VIDOIOVVID ODDLVLIOOYD ¥OHODOOWYYD U¥OHOOYYOHIID LLIDOYIIND T0LY9

{+wop] 14Ade (+wop)1Ade Inte 1032/104YyYy I1oe IMesq 1to®e
INISq 1resq ITuw  rduty IHpOUY I1sq
Aesp IN3Sq ) 11edy
IIYo2a AvSp Idsu
IvPAl ITHODa
13308 Ieau

= SOl ©Id

WO 96/04391

SUBSTITUTE SHEET (RULE 26)



PCT/US95/09576

WO 96/04391

LOOLVVIOVL ODLOVIVOOL OLLLODOLOLO LOVVVLLOLL YIDJIDILOVD YVLLIOWIOVD
VOOVLLYOLY JOVOLYLOOY JDYYVOOWIVYD VWOLLLVVIOVY IVOOIOWOLY LIVVOSLOLO LIOIVIOOL] 9DIODLLOOLY LLLOYOWILL J99¥DIJIVD 10ZL

SO€L :Y3buat<

LLIYVYL

WYILY [0€EL
Idsa/Iuse/rase

Iasw
Ign1y

VYOVIVOOVD JIDOWVOIVL WYVOLOLYVY 9ID19999L19

oordse ITI®TU Inte I1918q 11edy Iresq
Juune Itoe 1dsu { rwop) 14Ade
IN3IsSq
ARSp
114029
IeAW
14108
— OOLVYVIOVOL OYODLYYOLD WOVLLYVLLO JOLIDDDOLD YILOIII90L LLIOYDLIOD OYYWOOLOLD ODLOIIWOILD OVLIVYLOVY L1I99IIVYIO
[o'e) DOVLIIVILOV DIDDVILOVD IOLVVLLVYD SOVVYIODOVD IOVIDOOIOV WVOOLOVOID OLLLODYOYD JYIOILIOYD JLWYLLVYILL ¥OJI99LLOD 10TL
~ 1ueq ITuu 1dsa/juse/Iase Jo03Jd/1eyy ITo® T18q Idsa/1use/1ase [juty II3d
— 1018y I119%W Iasu Idquty 11gdsu I3su IT33 I9ead
© ATeTU 16023 1Innd ITed/1r1aey
Inte I6nx3

D909999VOV 99D9DLLLOD
H0902201JL JIDOIVYYID
1yo® Ivoe
11sq ITuu
I19€ZT4sSq
In3Isq
Iuaw/1IQNU3
1043
1032/TRYY
IdquTy
I9€ZTYsSq
103sq
IuAw/I1gOUZ
p 1]

SLYLLOO9]9 JLILLID9DL LOOLODJLIY JLOVOLIOIL DI9ILINDLD DLLIVOILOD DHOIOYOINOL Y.LOW¥DOLOVYD
OYLYYOOD9D OVOVVODIOW VOOWOIOUSL OVILOVOIOY DI9IDVOIIYD OVVYHOIOYID DI9ILODDDY L¥OLIOYDLO 100L

IIaey IT10® ITUn 1039/1eyy IId5W IHpnU3 Tyo® Inye
12€9dsy/1aed IJUTY  rdury I¥oe Igasq
110qU 121d 1Aqq 1499
1035/10yy rdes IHpnujy IHpOU3
Iduty

10l "OI4

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT [T oo
PCI/US 95/09576

A. CLASSIFICATION OF SUBJECT MATTER
IPC 6 CI12N15/64 C12N15/67 C12N15/85 C12N9/72 C12N5/10

According to (nternatonal Patent Classficagon (IPC) or to both nanonal classficaton and 104

8. FIELDS SEARCHED

Minumum documentaton scarched (clasfication system followed by dasaficaton symbols)

IPC 6 CI2N

Documentation searched other than mumumum documentation to the extent that such documents are included tn the ficlds scarched

Electronic data base consulted during the internagonal scarch (name of data base and, where pracucal, scarch terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant o claim No.

Category ° | Citation of & with inds where appropnate, of the relevant passages
X DNA CLONING, VOLUME III, EDITED BY D.M. 1-3,7,8
GLOVER,

1987 IRL PRESS, OXFORD, GB;,
pages 189-212,
A.M.C. BROWN AND M.R.D. SCOTT 'Retroviral

vectors'
Y see page 192, line 7 - page 196, line 5; 5,6,
figures 2,3 9-12,
16-21
-/..-

m Further documents are listed in the conunustion of box C. m Patent family members are listed in anncx.

* al ted @ :
Speaal categones of @ ﬂ‘lnud«mﬁzuﬁ:muddh;g:mﬁgﬁzndﬁmudt:
At 4 ol \ . or prionty not in conflict wi application but
A g the g state of the art which is not i i i
congdered to be of cular rele :tdpmmmdmcmnaﬂeoru:wym”ngmg
*E" earlter document but published on or after the intarnational “X* document of cular rel the daimed i
filing date e O Padered novel o e tred
‘L" document which may throw doubrs on pnonty daim(s) or invoive an inventive step when the documnent 1s taken alone
wtuch is ated o the publ date of anoth *Y* document of particular relevance; the damed avenuon
auson or other speaal reason (as speaficd) carnot be considered o involve an inventive step when the
*0° document refarTing to an oral disclosure, use, extubiton or document 1s combined with one or more other such docu-
other means ments, such b bang ob wap skilled
in the art.

*P* document published pnor to the internancnal (iting date but

tater than the prionty date clamed “&° document member of the same patent {amuly

Date of the actual pl of the inter | search Date of mailing of the inter | tearch report

23 November 1995

Name and mailing address of the ISA Authonzed officer

European Patent Offlice, P.B. 5818 Patentiaan 2

MR AT A
. (+31- 11 651 epo nl, .

Fax ( + 31-70) 340-3016 pe Hornig, H

Form PCT/ISA/210 (tacond sheet) {July 1992)
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C{Coatinuanon) DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Citauon of & with tnds where appropnate, of the relevant passages Retevant to clam No.

X CELL, 1-3,7,8
vol. 37, no. 3, July 1984 CELL
PRESS,CAMBRIDGE,MA,US;,

pages 1053-1062,

C.L. CEPKO ET AL. ‘'Construction and
applications of a highly transmissible
murine retrovirus shuttle vector'
cited in the application

Y pZIP-Neo SV(B)1 5,6,
see figure 1 9-12,
16-21

Y MOL. CELL. BIOL., 5,6,
vol. 5, no. 3, March 1985 ASM WASHINGTON, 9-12,
oc,us, 16-21

pages 431-437,

A.D. MILLER ET AL. 'Generation of
helper-free amphotrophic retroviruses that
tranduce a dominant-acting,
methotrexate-resistant dihydrofolate
reductase gene'

see page 432, right column, line 5 - page
436, right column, line 7; figure 1

Y W0,A,94 05784 (US) 17 March 1994 5,6,
9-12,
16-21
see the whole document .
Y EP,A,0 215 548 (ZYMOGENETICS INC ;UNIV 5,6,
WASHINGTON (US)) 25 March 1987 9-12,
16-21
see the whole document
A WO,A,92 17566 (GENENTECH INC) 15 October 1-21
1992

cited in the application
see the whole document
A WO0,A,90 12025 (UNIV LELAND STANFORD 1-21
JUNIOR) 18 October 1990 .

cited in the application
see the whole document

A EP,A,0 260 148 (GENENTECH INC) 16 March 1-21
88
e the whole document
A EP,A,0 160 457 (GENENTECH INC) 6 November 1-21
1985

cited in the application
see the whole document

_/-.-

Form PCT/ISA/210 (continuation of sacond sheat) {July 1992)
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C(Continuaton) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of doc with ind where appropnate, of the relevant passsges

Relevant to claim No.

A

PROC. NATL.ACAD SCI.,

vol. 86, February 1989 NATL. ACAD
SCI.,WASHINGTON,DC,US;,

pages 1041-1045,

M. VIVAUD ET AL. 'A 5' splice-region G-C
mutation in exon 1 of the human
beta-globin gene inhibits pre-mRNA
splicing: A mechanism for
beta+-thalassemia’

see the whole document

1-4
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fnformaucn on patent {amily members

Int 10na) Applicsuon No
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Patent document Publication Patent family Publication
cited in search report date member(s) date
W0-A-9405784 17-03-94 AU-B- 4839493 29-03-94
EP-A-0215548 25-03-87 US-A- 4968626 06-11-90

DE-A- 3688900 23-09-93
DE-T- 3688900 09-12-93
JP-A- 62111690 22-05-87
US-A- 4959318 25-09-90
US-A- 5073609 17-12-91
US-A- 5302529 12-04-94
W0-A-9217566 15-10-92 AU-B- 660671 06-07-95
AU-A- 1580692 02-11-92
JP-T- 6506356 21-07-94
W0-A-9012025 18-10-90 US-A- 5043270 27-08-91
EP-A-0260148 16-03-88 AU-B- 613316 01-08-91
AU-B- 7831787 19-05-88
DE-A- 3730599 07-07-88
FR-A- 2603899 18-03-88
GB-A,B 2197321 18-05-88
US-A- 5024939 18-06-91
JP-A- 63152986 25-06-88
EP-A-0160457 06-11-85 AU-B- 601358 13-09-90
AU-B- 4134585 24-10-85
AU-B- 5295890 30-08-90
EP-A- 0385558 05-09-90
HK-A- 8395 27-01-95
JP-A- 60243023 03-12-85
JP-A- 6040942 15-02-94
NO-B- 174934 25-04-94
SG-A- 3994 10-06-94
US-A- 4965199 23-10-90

Form PCTASA’2IO (patant family anaex) (July 1992)
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